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Unitep Fruit ComMPANY 


MEDICAL DEPARTMENT 


WILLIAM E. DEEKS, M.D. 
GENERAL MANAGER 
CABLE ADDRESS 


R.C. CONNOR, M.D. UNIFRUITCO, NEW YORK 
ASSISTANT GENERAL MANAGER 


Pier 3, North River, 
New York, N. Y. 
May 1, 1931 
Mr. V. M. Curtsr, President 
United Fruit Company 
Boston, Massachusetts — 


Dear Sir: 

The Annual Report of the Medical Department of the United Fruit Company 
for the fiscal year ended December 31, 1930, is herewith submitted. 

In line with the general programme of economy made necessary by the’ world- 
wide economic depression, it was necessary to reduce the size of this Report to 
conform therewith. Consequently, we are unable to incorporate a number of 
articles which were submitted for publication, nor to include illustrations similar 
to those which have heretofore been inserted annually to show activities asso- 
ciated with sanitation, welfare work, and preventive and curative medicine. 

During the past year some changes have taken place in the personnel of the 
Medical Department. Among these are the appointment of Dr. M. D. Rojas as 
Superintendent of the Chiriqui Land Company Hospital in place of Dr. H. M. 
Walker who resigned, and the reinstatement of Dr. F. C. Watson as Superin- 
tendent of the Hospital in the Cortes Development Company Division in place of 
Dr. Alfred Gage who resigned. 

We assumed responsibility for the supervision of the Medical Department of the 
Cortes Development Company, in 1930; and a brief summary of the activities of 
that Department appears on pages 15 and 16 of this report. 

No original research work was undertaken during the past year by people out- 
side of our organization; but several of the articles which are being published in 
this Annual Report refer to special investigations made by the members of our. 
own staff, and particularly to the developmental work connected with the control 
of malaria and the improvement of the health of the laboring population. 

Three incipient epidemics of smallpox occurred in the Costa Rica, Colombia, 
and Truxillo Railroad Company Divisions; but they did not become serious, as 
prompt precautions were taken to prevent the spread of the infection. 
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We are indebted to Dr. F. W. O’Connor, of the Columbia School of Tropical 
Medicine; and to Dr. W. M. James, of the Herrick Clinic, Panama, for important 
contributions to our Annual Report. Dr. H. C. Clark, Director of the Gorgas 
Memorial Laboratories, has given us permission to utilize several papers which 
had appeared previously in medical journals but which are of sufficient impor- 
tance to justify republishing them for the information of those who receive our 
publication. 

The thorough coédperation of all other Departments of the Company has 
assisted us greatly in our efforts to maintain satisfactory hygienic and sanitary 
conditions, and we wish to take this opportunity to express our sincere appre- 
ciation. 


Respectfully 


Wenleec he. 
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COMMENTS ON SOME OF THE MORE IMPORTANT DISEASES 
OCCURRING IN THE TROPICAL DIVISIONS 


MALARIA 


During recent years considerable progress has been made in the treatment of 
malaria, particularly since plasmochin was introduced into this country. It was 
made synthetically by Schulemann, Schonhofer and Wingler, who now state that 
its composition is: N-diethylamino-isopentyl-8-amino-6-methoxy-quinoline. 

Plasmochin is at present marketed in the following forms: 

A. Tablets 

(1) Plasmochin Simplex. Each tablet contains 0.02 g. (gr. +) plasmochin. 
(2) Plasmochin Compound. Each tablet contains 0.01 g. (gr. §) plasmo- 
chin and 0.125 g. (gr. 2) quinine sulphate, (plasmochin 1 part and 
quinine sulphate, 124 parts). 
(3) Chinoplasmin. Each tablet contains 0.01 g. (gr. ¢) plasmochin and 0.3 g. 
(gr. 45) quinine sulphate, (plasmochin 1 part and quinine sulphate 30 
parts). They are also procurable in tablets containing one-half and 
one-fourth of these amounts, respectively. 

B. Solutions for Hypodermic Use 

(1) Plasmochin Simplex: in ampoules of 1 and 3 ¢.c. each. 1 ¢.c. contains 
0.01 g. (gr. ¢) plasmochin. 

(2) Chinoplasmin in ampoules of 2 ¢c.c. each, containing 0.02 g. (gr. 4) 
plasmochin and 0.6 g. (gr. 9) quinine sulphate. 

It-is now generally believed that quinine and plasmochin produce different 
therapeutic effects on the schizonts and gametocytes respectively of the three 
species of malaria. Dr. W. Schulemann summarizes the effects of plasmochin as 
follows: 

“Tertain malaria. The schizonts and gametocytes of plasmodium vivax are 
destroyed by daily doses of 0. 06 g. (gr. 1) pure ‘Plasmoquine’ (1 tablet ‘ Plasmo- 
quine’ Simplex—0.02 g. or gr. 4 ‘Plasmoquine’). 

“The fever generally disappears on the second, very rarely as late as the third, 
day of treatment. 

‘“‘On an average the parasites are no longer demonstrable in the blood after 3 
to 4 days of treatment. 

“Tn tertian malaria 0.06 g. (gr. 1) ‘Plasmoquine’ correspond in effectiveness to 
about 1-1.5 g. (gr. 15-223) quinine. 

“‘Quartan Malaria. The schizonts and gametocytes of plasmodium malariae 
are destroyed by a daily dosage of 0. 06 g. (gr. 1) pure ‘Plasmoquine’ (1 tablet of 
‘Plasmoquine’ Simplex—0.02 g. or gr. 4 ‘Plasmoquine’ i 

“Tn uncomplicated quartan malaria there is either no further attack, what- 
ever, of fever, or should the treatment be begun only just before the next attack 
is due, at most only a single attack. 

“‘By the sixth or seventh day of treatment the parasites are no longer demon- 
strable in the blood. 

‘With regard to the question of the effectiveness of ‘Plasmoquine’ in quartan 
malaria as compared with that of quinine the same remarks apply as in tertian 
malaria. 
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“Subtertian malaria. It is true that in doses of about 0.1 g. (gr. 13) pure 
‘Plasmoquine’ acts quite distinctly on the schizonts of plasmodium falciparum, 
but even if these comparatively high doses are continued, both parasitological 
and clinical relapses frequently take place. The effect of ‘Plasmoquine’ simplex 
therefore, on the schizonts of plasmodium falciparum in cases of acute subtertian 
fever is not quite sufficient. What is new and of prime importance for practical 
purposes is that ‘Plasmoquine’ absolutely destroys the gametocytes of plasmo- 
dium falciparum in afew days. 

‘‘As opposed to this, quinine acts well on the schizonts, but has practically no 
effect on the gametocytes of plasmodium falciparum.” 


We are unable to confirm these claims for plasmochin simplex, as the Medical 
Department of the United Fruit Company has not used the drug extensively 
except in combination with quinine. It is questionable whether we are justified 
in using such large doses of plasmochin as have been recommended by the manu- 
facturers in view of the recent investigations made in the Almirante and Truxillo 
Divisions of the United Fruit Company. It may be preferable to use less plas- 
mochin and more quinine than was first proposed. 

According to Barber and Komp: 


“The work of Dr. Brosius in demonstrating that plasmochin, combined with 
quinine and employed in limited dosage, may be safely distributed in a popula- 
tion and taken without the immediate supervision of a physician, has laid the 
foundation for the most effective use of this new drug.” 


From December, 1928, to February, 1929, Barber, Komp and Newman inves- 
tigated “The Effect of Small Doses of Plasmochin on the Viability of Gametocytes 
of Malaria as Measured by Mosquito Infection Experiments;” and in their sum- 
mary of cases stated: 


“The results of these experiments seem to be clean-cut. In no ease did 
mosquitoes become infected after plasmochin treatment. It appears that single 
doses as small as 0.2 mg. per kg. of body weight may affect the viability of cres- 
cents, even though they have increased in numbers, and are still living and cap- 
able of exflagellation. Quinine alone showed no measurable effect on the 
viability of crescents during the period of time covered by the preliminary 
feedings.” 


They further stated: 


“Tn routine blood work we find many cases in which large numbers of rings 
persist in the blood, although crescents may be lacking or very few. The rela- 
tion of rings in the peripheral blood to the production of viable crescents is not 
very definitely known. At all events, it seems probable that a single dose of 
plasmochin may be effective on crescents during several days at least, whatever 
the fate of the rings.” 


and conclude that: 


‘“‘{, Plasmochin in small doses, in one case in a single dose of 4 eg., proved to 
have a definite effect on the viability of crescents as measured by mosquito infec- 
tion tests. 
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‘““2. Degenerative changes in crescents after the use of plasmochin did not 
appear to be definite enough to measure the early effects of small doses of 
plasmochin.”’ 


This experimental work on the effects of plasmochin was done while the patients 
were receiving full therapeutic doses of quinine. 

In the summer of 1929, Dr. Eugene R. Whitmore in association with Drs. 
Roberts and Jantzen, in Puerto Castilla, pursued the work begun by Barber and 
his associates, and confirmed largely their results. In Almirante the patients 
were negroes and those of Puerto Castilla were native Hondurans. This might 
account for the slight difference in the results in the two Divisions. They stated 
that: 


“From our cases it appears that a single plasmoquin dose of about 0.325 mgm. 
per kilo of body weight will render the crescents in the body at that time non- 
infectious for mosquitoes; and that a single dose of 0.206 mgm. per kilo of body 
weight is not sufficient for this purpose.” 


This experimental work was done also while the patients were receiving full 
therapeutic doses of quinine. 

In malarial countries all three types of malaria may be present and occasionally 
they are encountered simultaneously in the same individual. Very commonly 
the tertian and estivo-autumnal infectious prevail; and one or the other may 
predominate. When the benign type prevails, it may be advisable to give the 
larger doses of plasmochin for curative purposes. 

For many years it has been known that quinine controlled the fever of malaria 
patients and cured many cases; but, until plasmochin was discovered, we were 
helpless in destroying the gametocytes and particularly those of the estivo- 
autumnal parasites. 

It is becoming more generally believed that plasmochin and quinine play 
complementary réles, and that in the treatment of all types of malaria the two 
drugs should be used together in order to obtain the maximum curative results. 
We know that human individuals, as well as the different species of anopheles 
mosquitoes, differ in their powers of infectiveness; and there is no way of deter- 
mining the degree without elaborate experimentation. We must rely on plas- 
mochin then to devitalize or sterilize the gametocytes, thus preventing mosquito 
infection; and at the same time rely upon quinine to take care of the asexual 
cycle. Bearing in mind the physiological action of the two drugs (plasmochin 
and quinine) and the possibilities of an added specific action of plasmochin on the 
benign forms of the malaria parasite in cases of mixed infections, a scheme for 
blanket treatment of a highly-infected community or labor camp should be con- 
sidered when 30% or over of the inhabitants are found infected, as it is probable 
that two or more times that number would be revealed if blood examinations were 
repeated on two or more consecutive days. In carrying out a blanket treatment 
in a heavily-infected district, we believe that the average adult individual should 
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receive one tablet of plasmochin compound and ten grains of quinine sulphate 
twice daily for a period of six days, and proportionate dosages should be given to 
children according to age. After an interval of two weeks, a second survey 
should be made; and the six-day period of treatment repeated on all of the indi- 
viduals who are then found positive for parasites. It is considered that the first 
treatment will take care of approximately 80% of the infected cases; and that the 
remaining, as determined by the second survey, will be cured by the second course 
of treatment. It must always be considered that, in a locality where malaria is 
highly endemic, it is very difficult to say whether a relapse or reinfection has 
occurred in a given case in view of the constant possibility of reinfection. 

We have found it good practice to follow up the special quinine and plasmochin 
treatment by administering modified Aiken Tonic Tablets (United Fruit Com- 
pany Pink Tonic Tablets) for two or three weeks. 

Naturally in every highly-infected community many mosquitoes are con- 
stantly becoming infected; and, as long as they live, these mosquitoes may con- 
tinue to infect human individuals. While it has been shown that some species 
may live in captivity as potential infectors for as long as two or three months, 
it should be borne in mind that in the wild state the chances are greatly against 
the survival of a sufficient number over such a period to be considered important 
sources of infection. 

Presumably there will always be some cases who will escape the blanket treat- 
ment and will develop malaria. However, their numbers will become gradually 
less if surveys are made at sufficiently frequent intervals and if reasonable short- 
radius mosquito control methods (without which permanent results cannot be 
obtained) are carried out in addition. 

When repeated blood surveys prove that the malaria incidence has been reduced 
to less than 30%, efforts should be centered on the identification and treatment 
of all individual infected cases, and particularly the heavy gametocyte carriers. 
Of course, the serious pernicious cases, which will be encountered occasionally, 
will require more heroic medication. In general, our present knowledge does not 
permit us to arbitrarily dictate a dosage and method of treatment which is suit- 
able to all cases and conditions. However, among our Medical Superintendents 
the opinion prevails that one tablet of plasmochin compound can be taken safely 
twice a day by all adults throughout the periods of treatment we have recom- 
mended and even longer. 

Experimental work is being continued on a large scale in the United Fruit 
Company Divisions, in order to determine the optimum dosage of plasmochin 
compound and quinine required to give the most satisfactory results. Much 
has been learned and much remains unsolved. All we are able to do at the pre- 
sent stage is to record progress and make recommendations for the best methods 
known to us for handling malaria under the local conditions with which we have to 
contend in each of our Divisions. No scheme for the control of malaria in labor 
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centers will prove successful without the full codperation of those in charge of 
labor, as well as labor stabilization and the establishment of churches and schools 
where the elements of hygiene and sanitation can be taught to adults and children. 


MALARIA IN THE CUBAN DIVISIONS 


The progressive improvement in the malarial situation in the Cuban Divisions 
has continued during 1930. An intensive anti-malarial campaign began in 1926; 
and, since that time, great progress has been made. 

In 1929 a colonization scheme was inaugurated which resulted in a great increase 
in the permanent local population, including women and children. A large num- 
ber of these had lived previously in districts where malaria was not endemic and 
in consequence they had not been exposed to malaria; while many came from 
heavily infected endemic centers. Under such conditions we naturally expected a 
great increase in the number of malaria cases and were surprised to find that the 
anticipated increase did not materialize. The sanitary measures which had been 
put into effect proved adequate to afford reasonable control. 

The colonization scheme assisted greatly in the stabilization of labor. Homes 
were established and schools provided. The pupils were taught sanitation and 
hygiene in addition to the subjects which pertain to a general education. In 
order to improve the physical condition of the laboring population, individual 
fruit and vegetable gardens were provided; and, in addition, sweet potatoes and 
beans were planted extensively, and the laborers were allowed to use them with- 
out charge. Other food products were provided at nominal costs. 

When the material needs of a population are satisfied, it is not difficult to enlist 
their coéperation in all matters which concern sanitation and hygiene; and this is 
possible when labor is stabilized and educated. Even the most illiterate can be 
enlisted to take an interest in sanitary measures when they realize that they will 
thereby increase their earning power. © 

The camps in the Cuban Divisions are regularly inspected for the presence of 
sick people; who, when found, are promptly treated. Extensive surveys are 
conducted periodically in the various districts to determine the incidence of 
malaria. All infected cases are kept under observation and treated until they 
are free from infection. All those who require prolonged treatment to effect a 
cure are hospitalized. The chronic ambulatory cases are detected and receive 
special attention in the dispensaries. 

The educational and sanitary program which has been followed in the Cuban 
Divisions has resulted not only in a remarkable decrease of malaria but also in 
lowering the morbidity rate from other ailments. The great improvement in 
the health of the laboring population and the increased efficiency of laborers is a 
matter of record. Moreover, the costs of carrying out the sanitary measures 
have been reduced materially. 


8 UNITED FRUIT COMPANY 


The table below shows the results of the most recent malarial surveys in the 
Preston and Banes Divisions: 


MALARIA SURVEY OF PRESTON AND BANEs DIVISIONS 
(Made between October 5th and 18th, 1930) 


PRESTON DIVISION 


District ¥1 District #2 District *3 District *4 Total 
No. No. No. No. No. No. No. No. No. No. 0 
Exam. Pos. Exam. Pos. Exam. Pos. Exam. Pos. Exam. Pos. Pos. 
Adults sei Bae ose 162 4 125° == 125775 446 9 2.02 
School Children . 56 — 132 — 151 — Douk BO2 yy eI) 25 
Total: 2). . 90s = 294 4 276 .— 178 6 8388 10 1.19 


Of the 10 positives, 9 were E. A. malaria and 1 was tertian; 5 were crescent 
carriers; 5 were heavily infected. 


BaNnES DIVISION 


District *1 District *2 District ¥3 District *4 Total 
a on at ae me 
No. No. No. No. No. No. No. No. No. No. % 
Exam. Pos. Exam. Pos. Exam. Pos. Exam. Pos. Exam. Pos. Pos. 
Adulte salen Ieee 5ResS 121 ee 125 — 29 — ADO S ye ie 25 
School Children. 205 — 65 — 105, te 17. — O02, 2) De 
“LOtale tS 5 a sOOUTerO 186 2 ZOU 46 — 792 7 0.88 


All the positives were E. A. malaria; 2 were crescent carriers; 2 were heavily | 
infected. 

We have commented particularly on the progress of the malarial campaign in 
the Cuban Divisions. In each Division or locality we are confronted with 
differing conditions that modify somewhat the methods which must be followed in 
order to obtain maximum results. In the Banana Divisions, the progress made in 
the reduction of malaria has not equaled that of the Cuban Divisions—in some 
it has been disappointing and in others it has been gratifying. The results 
depend to some extent on the labor turnover, which is high in some Divisions. 

The following Table shows the number of employees per thousand per annum 
admitted to our Hospitals for malaria from the years 1925 to 1930: . 


ica Colombia Costa Rica Guatemala Panama Tela Truxillo Banes Preston Total Eight 
Division Division Division Division Railroad Railroad Division Division Divisions 


1925 95.72 156.83 325.14 230.37 184.47 259.46 522.61 242.27 239.16 
1926 68.69 259.75 301.05 164.94 158.42 196.46 459.48 134.51 218.60 
1927 52.56 222.10 208.78 110.60 199.55 183.28 131.16 100.29 146.76 
1928’ 64.00 147.51 184.91) 120.07 118.31 .162:05 53.58 ©37.17, 99:89 
1929 124.72..° 95.63 100.78 69.78 119.96.170.02 31.02, 7 18.395 80:34 
1930 102.51 67.02 133.68 40.15 110.44 167.03 15.73 12.30 84.76 


In this Report there are separate articles on malaria by Dr. O. T. Brosius, Dr. 
N. P. Macphail, Dr. R. B. Nutter and Mr. J. C. McDaniel, Dr. T. de la Torre. 
Dr. E. I. Salisbury. Dr. V. Bustillo, and Mr. J. R. Maltsberger. 
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HEMOGLOBINURIC FEVER 


The etiology of blackwater fever is still obscure, although there seems to be but 
little doubt that there is a direct relationship between malaria and blackwater 
fever cases. Itis generally considered that in a community where there is a high 
rate of estivo-autumnal malaria infections, blackwater fever will be prevalent; 
even though there are some exceptions to this rule. As can be seen from the 
statistical data of the Cuban Divisions, blackwater fever cases have almost 
disappeared there since the incidence of malaria became low; but, on the other 
hand, there were comparatively few cases there in 1924 when no intensive or 
extensive sanitary measures were in operation. Furthermore, few cases of black- 
water fever have been reported by the Colombia Division during the course of the 
last seven years despite the fact that the incidence of estivo-autumnal malaria is 
high there. The accompanying table records the number of employees treated 
for blackwater fever in the hospitals of our respective Divisions during the period 
extending from 1924 to 1930 inclusive: 


1924 1925 1926 1927 1928 1929 1930 

SOLUTE, Bene age on — — — — — 14 23 
CEOLOIIDS ey ee ee. ck 2 is Ds 0 0 ak 2 
Gocta Rica: oe ibe 6 23 35 13 16 16 
Crugtemala eis mere) mile, 203; itl a 8 < 4 6 12 
PTATIGIUG 1 ae oe. As. 7 6 o 3 6 en 8) 
Melia tae ok Oe. 8 9 ve 5 3 6 9 
MIO te ee eee ene f.. 13 13 11 21 25 24 47 
aries ei eae Nae s, 1 22, 49 22 4 5 0 
Preatonyeet cell aees thet. 1 0 7 11 3 3 1 
hetareers Payee ee ae GO SL10" > 104 58 80 =119 


There is sufficient evidence to indicate that blackwater fever develops in many 
cases as the result of the administration of quinine, and it apparently acts as a 
provocative agent for the precipitation of an attack. However, there are many 
cases that develop blackwater fever to whom quinine has not been given and who 
are cured by it if it is properly administered. 

In most of our Divisions the population still includes a considerable number of 
malaria-infected individuals, despite the strenuous measures made to cope with 
the disease; and we must expect cases of black-water fever to develop until we are 
better able to control malaria. 


AMOEBIC DYSENTERY 


During the year 1909 the method of treating amoebic dysentery by huge doses 
of bismuth subnitrate was introduced in the Canal Zone. The. patients were 
given a heaping teaspoonful of bismuth subnitrate (from 180 to 200 grains by 
weight) stirred in a small tumbler of water or preferable in aerated water, 3 or 4 
times daily. The acute cases were confined to bed and placed on a milk diet. 
When tenesmus was present, warm saline enemata were administered. Rarely 
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was it necessary to give a hypodermic of morphine to relieve pain. This method 
of treatment was continued in the Ancon Hospital up to 1913 and was considered 
by the hospital staff as the most satisfactory method that had been developed up 
to that time for the treatment of amoebic dysentery. 

In 1918, Sir Leonard Rogers introduced emetine and the immediate results 
from its use were so satisfactory that it was added to our medical armamen- 
tarium. It was soon found, however, that a high percentage of the cases treated 
by emetine alone relapsed within a few months. We therefore continued the 
former method of bismuth treatment, and supplemented it with hypodermic 
injections of emetine. As a routine procedure, 4 to 3 of a grain was given on the 
first day, and after that 2 or 3 injections of from 3 to § of a grain each were adminis- 
tered daily until a total amount of from 5 to 7 grains were administered. This 
constituted a full course of the drug, which was then suspended for several days. 
Several modifications of this dosage followed from time to time; as it was found 
that emetine depressed the heart if too large doses are given or if it was continued 
over too long a period, and at times neuritic and other untoward symptoms 
developed. In order to attain the best results, careful supervision must be given 
to the total dosage in a single course, as well as to the possible cumulative effect 
of repeated courses. Up to the present time the combination method of emetine 
. and bismuth subnitrate has been used as the routine treatment in the United 
Fruit Company Hospitals. 

‘In the year 1921 yatren was introduced for the treatment of amoebic dysen- 
tery; and, more recently, the American product (Anayodin) has been placed on 
the market. These drugs are closely related chemically, and the reports indicate 
encouraging clinical results from their use. There are many things to be con- 
sidered in recommending any method of treatment for amoebic dysentery. 
Among these are: (1) the time required to effect a cure; (2) the possibilities of 
relapses, the development of complications, liver abscesses, etc.; and (3) the cost 
of the drugs used. Dr. Ernst Thonnard-Neumann has contributed an article to 
this Report on the use of yatren and anayodin in the treatment of amoebic 
dysentery; and, although the number of cases treated and reported by him is 
small, the results obtained warrant further clinical investigation with the object 
of determining the relative merits of the different methods of treatment. 

We are grateful to Dr. F. W. O’Connor for a short summary of his experiences 
with the treatment of amoebic dysentery by anayodin. 


BACILLARY DYSENTERY 


There were very few cases of bacillary dysentery treated in the Hospitals of the 
United Fruit Company during the past year. Two cases were reported from the 
Guatemala Division and 8 from the Tela Railroad Company Division—a total 
of 10 cases, with 2 deaths. The corresponding figures for 1929 were 30 cases and 
2 deaths. 
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HOOKWORM 


Hookworm is very prevalent among the native populations in the United Fruit 
Company plantations. In 1930, hookworm disease was recorded as a primary 
diagnosis in 557 cases. ‘This does not indicate the true incidence of hookworm 
among the hospital patients, as it is often encountered as a secondary condition. 
It should be noted, however, that there were no deaths among employees attribut- 
able primarily to this infection, which substantiates the opinion of our clinicians 
that in our Divisions the condition is not a serious menace from a mortality stand- 
point. 

LOBAR PNEUMONIA 


The incidence of lobar pneumonia as well as the fatality rates continue about 
the same from year to year in the United Fruit Company Divisions. 

The following table shows the number of cases of lobar pneumonia that were 
admitted to the hospitals, and the number of deaths from this condition as well 
as the total deaths from all causes during the years 1926 to 1930 inclusive: 


Total Deaths 


Year Cases Deaths Percentage Ail Cased 
1926 442 124 28.1 737 
1927 329 108 32.8 765 
1928 368 138 37.5 739 
1929 324 95 29.3 197 
1930 267 83 31.09 750 

INFLUENZA 


There were 533 cases of influenza and complicating conditions admitted to the 
hospitals in 1930, with one death. As can be noted from the statistics, influenza 
was mildly epidemic in the Colombia, Costa Rica and Tela Railroad Company 
Divisions. In 1929, 1,376 cases were admitted to the hospitals. Influenza is 
frequently accompanied by mild or severe bronchitis and it is not unusual for a 
case to develop into bronchopneumonia with a lethal termination. 


TUBERCULOSIS 


Undoubtedly many cases of tuberculosis develop secondarily to an attack of 
influenza, which must be considered as an important predisposing cause. Many 
cases, however, do not have this exciting aetiological factor, and others must be 
considered. In all tropical countries there is an abundance of fresh air and sun- 
light available which are inimical to the development of tuberculosis. However, 
the native people have a tendency to close the doors and windows to exclude the 
‘night air’ which they consider a menace to their health. Probably the most 
important factor in tropical countries in the causation of tuberculosis is defective 
nutrition which results from either the inadequate quantities or the poor quality 
of the foods ingested. It would be difficult to estimate the exact incidence of 
tuberculosis, since there are undoubtedly numerous cases with mild symptoms, 
which delay reporting to the hospital or dispensary until their condition is serious. 
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Many cases are deported and others repatriated. In 1930, there were 355 cases 
admitted to the hospitals and 538 died. In 1929, 380 cases were admitted to the 
hospitals and 59 died. 


TYPHOID FEVER 


During the past year there has been a large number of typhoid cases treated in 
our Divisions, and particularly in the Cuban Divisions. Although most of the 
cases occurred in widely scattered districts and the sources are almost impossible 
to trace; there is one district in the Banes Division where several cases developed; 
and this has been commented on at length in a separate article by Dr. P. 8. 
Malaret. 

In many districts where typhoid is epidemic, the existence of chronic typhoid 
carriers must be considered as constant sources for the further propagation of the 
infection. It is well known that one individual may become infected and subse- 
quently infect others—not only directly or through the medium of flies and other 
insects, but also by infecting the water or milk supply. In many instances the 
disease occurs in a mild form; and it may not be recognized clinically, although 
immunity is established. Many people, when once infected, develop a tolerance 
to the infection; and, although they are apparently well, their secretions (bile 
particularly) remain highly infective for long periods. These individuals carry 
the infection not only from one district to another but also from one country to 
another. Under the conditions existing locally in the districts where our Divi- 
sions are located, we have no jurisdiction which will enable us to deal in an effec- 
tive manner with such chronic carriers even though they are detected. When 
typhoid cases develop in epidemic form, the vaccination of those exposed offers a 
very satisfactory method of control until more radical sanitary measures can be 
made effective. 

During the past year, 121 cases of typhoid fever and 11 cases of paratyphoid 
fever were treated in the hospitals. There were 12 deaths from typhoid and 2 
from paratyphoid. In 1929, 106 cases of typhoid fever and 18 cases of para- 
typhoid fever were treated in the hospitals, with 18 deaths from typhoid and 2 
from paratyphoid. 


SMALLPOX 


Smallpox was epidemic in late March and in April, in Costa Rica. It was 
admitted through the border of Nicaragua, and all cases were traced to their 
originals. There were 80 cases in the country, but no deaths recorded. Only 2 
cases appeared in the districts where the United Fruit Company operates. With 
the active codperation of the Government and the United Fruit Company’s 
officials, practically all inhabitants were vaccinated. 

A rather severe outbreak of smallpox occurred in Barranquilla, and made its 
appearance in Santa Marta. Between the months of May and September whole- 
sale vaccinations were made in those districts of our Division which were affected, 
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and the disease was thus prevented from assuming severeproportions. ‘There 
were only 4 cases among our employees, and no fatalities. 

On December 12th, a case of discrete smallpox originating in Cabo Gracias de 
Dios, Nicaragua, was discovered in our Truxillo Division and isolated. All 
known contacts were vaccinated and proper quarantine measures instituted to 
prevent the development of further cases. Later advices stated that an actual 
epidemic was prevalent in Puerto Cabezas. 

The cases of smallpox reported above evidently belong to that mild type which 
is often called alastrim, and is generally attended with a small fatality rate. 
Alastrim was epidemic in Jamaica for several years, but is now reported as absent 
from the Island. 


BERIBERI 
In the year 1927, 32 cases of beriberi were treated in our hospitals; in 1928, 42; 


in 1929, 68; and in 1930, 34. The following table shows the number reported by 
the respective Divisions: 


1927 1928 1929 1930 
WS ATCSl ALVISNOUR me et ee ce tbs, eh og aN i 4 1 
Os iVvistoner nt) oh ek a 3 i 0 0 
CGlompisagbivisiOm sees. SUT se a a 15 15 
(Sostar tied DIVISION. £ doce ke io) OU cpeeren 0 0 0) 0 
CHiptCIMalaeTviSiON werk | besten 2 1 0 0 0 
MANO VistOt ees bee) Gs) ate hee 1 1 1 0 
iE reston ivisiony weet is eS 22 9 a0 2 
elacisiroad Campany ys.) .. ale ot). s. 1 0 2 4 
Truxillo Railroad Company. ..... . 1 18 11 11 

SACS gRe he Seasons tel Ney A A lls a 6 a ae 42 68 34 


It is generally believed that beriberi is caused by the deficiency of one factor of 
vitamin B in the diet. However, Dr. Jantzen has contributed an article to this 
report (p. 96), in which he states that Vitamin B deficiencies in the diet will not 
explain all the aetiological factors in the beriberi syndrome observed in the cases 
treated in the Truxillo Division and that he believes there are still unknown 
factors in some typical cases of beriberi. 


EPIDEMIC CEREBRO-SPINAL MENINGITIS 


There were 3 cases of epidemic cerebro-spinal meningitis treated in our Hos- 
pitals during 1930—2 in the Tela Hospital and 1 in the Panama Hospital. Brief 
reports of the cases have been submitted: 

Case No. 1.—A Spaniard, aged 25, employed by the Maintenance of Way 
Department and having his local residence in Tela, was admitted to the Hospital 
September 8th, 1930. He complained of fever and a stiff neck; and stated that he 
had been sick for two days prior to his admission. The spinal fluid contained 
meningococci. The patient had a fever, which persisted for two weeks. He was 
treated with sedatives and spinal puncture; and was discharged as cured on 
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October 23rd, 1930. This was the first case of epidemic cerebro-spinal menin- 
gitis seen in the Tela Hospital. 

Case No. 2.—The child of an Italian merchant in Tela, aged 8 years and born in 
the Tela Hospital, was admitted on September 24th, 1930. She had been sick 
for three days, with fever, vomiting and prostration. There was no spasm on 
admission; but on September 25th she had a spasm of the neck muscles. The 
Kernig’s sign was positive; and the spinal fluid was positive for meningococcus. 
The illness ran a very violent course, and the temperature went as high as 108°F. 
Meningococci persisted in the spinal fluid for 36 days, while the fever subsided in 
35 days. The treatment consisted of symptomatic and suppartive measures— 
sedatives, spinal punctures, and intra-spinal injections of anti-meningococcic 
serum. ‘The patient was discharged from the Hospital on November 29th; and, 
although weak and nervous, and suffering frequently from severe occipital head- 
aches, her appetite was good and her mentality, hearing and vision were normal. 
She had chicken-pox, at home, in December; and at that time the headaches were 
more frequent and severe, but she was able to walk, was gaining weight, and was 
apparently making a good recovery. 

Case No. 3.—The patient stated that he had been vomiting and suffering from 
fever for 2 days before he entered the Almirante (Panama) Hospital. He was a 
well developed, well nourished Nicaraguan, 22 years of age. On admissionhis 
blood was positive for malaria and he was treated immediately with quinine and 
plasmochin. The physical examination was negative, except for a large spleen. 
His temperature, which was normal on the first 2 days of hospitalization, rose 
suddenly to 105°F. on the 3rd day, when he was receiving chenopodium treat- 
ment for a coexisting uncinariasis. The temperature was again normal on the 
Ath day; but on the 5th day it rose to 104°F., and remained high until his death on 
the 18th day after his admission. On the 5th day of hospitalization a physical 
examination elicited no new symptoms with the exception of pains in the right 
shoulder and elbow joints. On the 7th day he began to vomit; and his neck was 
slightly rigid, which was attributed to the pain in the right shoulder. Two days 
later a definite meningitic picture presented itself; and the spinal fluid was cloudy, 
slightly under pressure, and showed diplococcus intracellularis meningitidis. 
The spinal cord was washed every day with normal saline and serum injected. 
This was evidently a sporadic case which came from the terminus of our Costa 
Rica railway line, as no further cases developed during the course of the year, 
although this patient was admitted in June. 


MrpIcCAL DEPARTMENT 


15 


CORTES DEVELOPMENT COMPANY 


VITAL STATISTICS AND GENERAL COMMENTS 


During the course of 1930, the Medical Department assumed jurisdiction over 
the hospitals and dispensaries, as well as the sanitary affairs, of the Cortes 


Development Company in Honduras. 


While complete statistics are not avail- 


able, a few figures and comments will give a general idea of the extent and scope 


of the Medical Activities in that Division: 


Employees Non-Employees 
L Loti Others lie Others Total 
aM. “ies Mr 01a M. iP ar Aae «i F. 
Average No. of Persons 
Dependent on Com- 
pany for Treatment. . 168 6 4359 109 28 70 1485 3491 9 ,666 
No. of Hospital Patients. 84 1 2842 28 19 14 125 580 3,643 
No. of Hospital Dispen- 
sary Treatments. . . 675 73 29394 460 198 1026 3558 4416 39,800 
No. of Field Dispensary 
Preatments!..\>e4. 0 No records available 
Operations with General 
Anesthesia .... . — 57 1 35 93 
Operations with Local 
pMesthesia' sce Wo ox 72 717 17 148 954 
ied Aero g 6 Vea G alt 2 70 1 16 89 
Repatriated for Physical 
PVEASD eet PUE kee 33 34 1 1 36 
The morbidity, mortality and fatality rates were: 
, Employees Non-Employees 
Average Number of Patients in Hospital Daily. .... De 12 
Average Number of Treatments Daily in Dispensaries (ex- 
cing aticid Dispensaries). 245.2 oN. 82 25 
Average Number of Hospital Days per Patient... . . 6.8 7.0 
Fatality Rate per 100 Cases Treated... . ....... 2.45 2.67 
Average Number of Hospital Days Annually, per Employee. . . 4.26 
Hospital Admission Rate Annually per Thousand Employees 643 
Average Number Hospital Dispensary Treatments Annually, per 
GCC er ae haere otal Rela WL rie a etd 3 
Average Number of Employees Non-Effective, per Thousand 
CI COTE, eat ei to NET gas od a ae at cs aed alr Na ill eek ee 11.50 
Average Number of Employees Partially Non-effective, per 
SEE FLU EU INI IELVORR testes el ge la bie sh e.. atl iel SSeed tea Pes Litt 
Death Rate per Thousand Employees: : ...... 5... . 15f51 
Repatriation Rate per Thousand Employees. ......... 7.32 


Two hospitals are operated in the Division. 


One is located at Puerto Cortes, 


and has a capacity of 92 beds (with an elasticity of 20 additional beds or cots) ; 
while the other, located at La Lima in the agricultural area, has a capacity of 36 
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beds (with an elasticity of 12 additional beds or cots). The medical staff consists 
of 3 doctors attached to the Cortes Hospital and 2 doctors located at La Lima. 

As in the other Divisions of the Company, the principal disease from the stand- 
point of labor efficiency is malaria. Field surveys were conducted during the 
latter part of the year, with the following results: 


Number of Number Showing Percentage of 
Persons Examined Malaria Parasites Infection 
Screened’ Camps... 25. an are or ae 1,689 Zod 15 21% 
Unscreened' Camps > 2. 9 25 Seer re. 559 177 31.81% 
Total 2c" sal eee eee eee 2,248 434 19.30% 


In 1927, when 900 persons admitted to the Hospital were examined during the 
last 4 months of the year, the percentage of infection was: 


Positive for.P: falciparum “s 2.4 Jue ee 47% 
Positive,for Piivivexie. - a ee ee ee, ee 12% 
Positiye:for PB; malariae’. i. 3) Be Ee oe es ee ee 1%, 

Totalad: 228s ee WR es Oe a ee ee 60% 


An energetic anti-malaria campaign was carried on during 1930; and the satis- 
factory results were reflected markedly in the lowered incidence of infection found 
during field surveys as well as in the reduced number of patients entering the 
hospitals for malaria treatment. 

Amoebiasis was found to be very prevalent, and stool examinations made dur- 
ing the months of October to December inclusive showed: 


Hospital Patients Clinic Patients 
No. of Positive Percentage No. of Positive Percentage 
Month Specimens for Amoeba of Infection Specimens for Amoeba of Infection 
Septemberau.  deceedans 120 5a oe 25 3295 30 8 26.66% 
Octobernig 52. meer: 137 42 30.79% 68 18 26.47% 
November... 202 oe 145 82 56.55% 113 91 80.58% 
Decembers... 308 97 68 70.10% 106 73 68.86% 


There were no other features of the activities of the Medical Department which 
were sufficiently unusual or important to warrant special comment. It is contem- 
plated, in future, to procure statistics and other pertinent data from the Cortes 
Division which will be as detailed and complete as the information submitted by 
other Divisions and consequently adaptable for consolidation in the Statistical 
Section of our Annual Report. 
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SECTION II 
MALARIA CONTROL MEASURES 


R. B. Nurrser, M.D. ann J. C. McDANIEL 
Tela Railroad Company Hospital 


Tela, Honduras 


A practical plan for the control of malaria is the one great problem with which 
all concerns operating in the tropics are confronted. A number of theories have 
been advanced, discussed pro and con, and discarded as impracticable. However, 
a plan which was proposed in the early days and which has since proved to be the 
most practical for our present needs is that of systematically surveying all labor 
camps and treating all positive cases. 

Although we have employed this plan on a rather minor scale froma year to 
year, with very encouraging results; not until recently have we attempted to put 
it into full force. As the subject has been voluminously discussed in previous 
reports, a lengthy discourse at this time is deemed unnecessary, and in conse- 
quence this paper will be confined merely to facts and figures. 

From February, 1930, to February, 1931, inclusive, we made 88 surveys cover- 
ing the division as follows: 


Estivo- No Total 

No. Autumnal Tertian Quartan Mixed Positive Per cent 

Aciwlts?! Males) oie. 4. cy i.shs 4994 369 155 41 4 569 11.39 
VUES PCMAIC se nck an 5 cscs 1680 Tl Pa] 15 — LOO Ue Oe 
Se) OVI ES UCAS gk Bh a Se i ae 1451 95 39 4 3 141 9.7 
OLA eL Phe Pie le 8125 576 227 60 7 8/0e 10:7. 


There were 20 farms which were surveyed more than once during the specified 
period. The relative rates of infection at the time of the initial survey and at 
the time of the last survey were: 


No. of Per cent 

No. People Positive Positive 

PC od a ee a as aoe 20 1823 258 14.15 
LOTT Mele TSE eel aul nay amine 20 1572 155 9.86 


The following figures for the 20 farms referred to above will indicate that in 
most instances very satisfactory results were obtained by field work between the 
time of the initial survey and the date of the final survey: 
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Per cent Positive Per cent Positive 


Farm First Survey Last Survey 
Palomas’: : 03018 (Oe WG eee 15.0 So 
Farms Wabi. oe ye ae ee ee Re SU 22.0 10.9 
Farm] Zito snceaee tomes pera Sa ER os aia 13.6 11.3 
Farm, 10:(Maiy Cati pit aes Se oe es 10.4 15.2 
Farm 10’(Sereened Camp) 98 ema WoL aie 0.0 0.0 
Harn, 95.230 fate Permit oh Reine Bee: ta te ali Cc 20.0 135 
Farin 8). o.com O0.8 10.5 
Farm 8: (iingineers ys. ee 28 van en oe Adee 35.7 8.7 
Lia Fragua 410) 2. 2S eee eel) ee ek eee 3.45 8.1 
Barm 44°). Scere. to cae A ees ee ee 8.8 Does 
Pariy 43 sca tel ae ee ace i ee 5.9 8.3 
Form 27> (see en ee ee ee Zero 9.3 
Farm 25 “00 8S eRe a eae ee ra 10.9 ven 
Farm1])(Engineers)a\ e0 oo a ee ee Soe 13.0 0.0 
Zepota,.and Karny.1.2.(Hngineers) si. te 4 jwebennee 5.5 9.46 
Las Blores| opie ol ccs al oe okt ee aca eee 6.4 Lee 
Palos;Blancos. 3 07 S20 4 en ee 9.5 8.5 
Farry 3725) Ge (hres oT Og ae See 30% 13:5 
Farms win o¢ jay Wd ee ee eee 14.47 12 2 
Farmy..J4-3, 2. Se: in akws Ae eek cal a can ee 5.54 ie ges 


Our surveys serve the purpose of enabling us to ascertain a fairly correct index 
of the malarial situation in the division. In the early days, figures based on our 
hospital and dispensary patients indicated a lower rate of infection than actually 
existed in camp areas. At the present time, the rate of infection among hospital 
patients averages close to 25%, while the rate of infection among dispensary 
patients closely parallels the percentage obtained from camp surveys. 


ANTI-MALARIAL MEASURES 


In the fall of 1929, at the suggestion of Mr. Carleton Hale, General Sanitary 
Inspector, it was decided to make a malarial survey every three months of a 
typical farm and to treat all carriers. In February, 1930, when the initial survey 
was made, the farm showed 15% positive; and all were given medicine twice 
daily for a week. On May 19th, with the addition of a few not previously 
examined, the rate was 5.8%. On August 26th, fifty new laborers had been 
added and the rate was 8.5%. On November 28th, with sixty new laborers 
included, the rate was 6%. 

The farm overseer was advised that the experiment was being conducted with 
the object of detecting and treating all malaria “carriers,” and of thereby reduc- 
ing the rate of hospitalization for malaria. Furthermore, he was instructed that 
the daily inspection of dwellings of every camp on his farm must be made rigidly 
and that he must see that all sick persons received prompt attention at the Dis- 
trict Dispensary. 

A chart is carried in our Office showing the source of all hospital malaria cases, 
for the month and the period. The farm referred to above ceased to function as a 
source of cases of malaria requiring hospital treatment; and the reduction of the 
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rate from 15% on the first survey to 5.8% on the second survey, led us to extend 
the work. The chart was used as a guide to the camps with heaviest infection. 

Then it was discovered that the number of cases of malaria coming to the 
Hospital from a specific camp was not an accurate guide to the ‘carrier’ rate; as 
some camps with a low percentage of ‘‘carriers’”’ were sending more cases of malaria 
to the Hospital than were other camps which showed a very high rate of infection 
but where daily inspections were made and the sick sent immediately to the 
Dispensary. 

We are assured of codperation by the Heads of Departments; and the entire 
Division has been surveyed once, and many camps from two to re) times, with 
results that are so convincing that it is our intention to survey the entire Division 
at intervals of three months during 1931. 

The methods in effect in the Tela Division, at present, are as follows: 

Daily inspection of each camp is made by a responsible person, and the sick are 
referred to a Dispenser. Quinine is given to any fever case that may not be able 
to get to the Dispensary until the following day. 

All patients sent to the Hospital must come through the ieee except in 
emergencies. 

A list of the sick is sent daily by each camp to the District Farm Office; and the 
District Office sends to the Hospital a semi-weekly report giving the names of the 
sick and a brief statement of the treatment administered or action taken in each 
ease. On arrival at the Hospital of a moribund or neglected case we can ascer- 
tain, by checking the report, whether camp treatment has been neglected or the 
patient has been improperly treated by the Dispenser. 

The line Technician notifies the central office of a Department when a survey of a 
certain group of camps will be made, and requests that they be notified and have 
the men available. Each camp is advised as to the time the Technician will 
arrive. From three to six camps are surveyed, and from 300 to 600 blood speci- 
mens are collected, at a trip. After examinations are completed a list of the 
positives is sent to each camp with medicines sufficient for six days treatment of 
each infected individual. One plasmochin compound tablet and ten grains of 
quinine, twice a day, is administered personally by the overseer, foreman or other 
responsible person; and, after the period has expired, a report is sent to the Hos- 
pital signifying that to his personal knowledge all have received the full course of 
treatment or stating the reasons why any have failed to receive the prescribed 
medicine. If areport is sent that all have been treated, and two or three of them 
are in the Hospital at the same time, it is obvious that the work was not done. 

A copy of our monthly chart, showing the sources of hospitalized cases of 
malaria, is sent to Heads of Departments and the Sanitary Inspector; and the 
results of our surveys are circulated, to keep them informed of the progress made. 

The salary of the line Technician and his incidental expenses, and the cost of 
the medicine, are the only expenditures incurred by our Department for this 
work, 
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The success of this method depends on the coédperation of other Departments 
and to them is due most of the credit for what is accomplished. 

Our Superintendent of Agriculture was absent for six months of last year and, 
on his return, immediately observed improvement in the condition of the 
laborers and that it was no longer necessary to carry a 25% surplus of laborers in 
order to get the necessary work done. 

The Division Sanitary Gang has been discharged; with the exception of the 
Inspector, who recommends necessary sanitary and mosquito-control work which 
is carried out by the various Departments with members of their own personnel 
who are trained by the Division Sanitary Inspector. 

The Paris green dust is mixed in the Machine Shop and distributed as requi- 
sitioned by the Sanitary Inspector. 


CONCLUSIONS 


Our conclusions from experience in this Division are: 

(a) that attempts at mosquito control and intensive sanitary work alone will 
not reduce malaria, to an extent which will justify the expenditures involved to 
effectually control mosquito breeding, in the large areas of a banana division 
where the labor turnover is large and the laborers are housed in unscreened 
quarters. 

(b) that camp treatment is of little or no value; if the laborers are merely given 
the medicines and instructed to treat themselves, as they will not take them 
regularly for the required length of time; and 

(c) that, with the methods now employed and with reasonable stabilization of 
labor and coéperation from other Departments, it is possible to reduce the rate of 
infection to 5% as determined by periodical surveys. 


INTERPRETATION OF A THREE-YEAR MALARIA CURVE IN 
CHIRIQUI 


J. R. MAutTsBERGER, B.A., 
Laboratory Technician and Sanitary Inspector of the 


Chiriqui Land Company 


The course of two measures attempting malaria control on the population of a 
pioneer banana plantation in Chiriqui has been observed from the beginning of its 
construction period early in 1928 up until the present time. A graphic indication 
of progress is observed in the accompanying curve, representing the results of 
six complete divisional blood surveys on personnel of the company’s five largest 
camps. ‘This curve has its origin and partial explanation in the basic factors 
of topography, climate, and the social history of this region. 
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TOPOGRAPHY AND CLIMATE 


From the standpoint of malaria control, the Chiriqui Land Company occupies 
a unique position among the ten or more major production units of the United 
Fruit Company. It is a new and rapidly developed division on the Pacific coast 
of southwestern Panama, and, while partly bordering on Costa Rica, it yet lies in 
about the same latitude as Central Venezuela, Abyssinia, Ceylon, lower Siam and 
upper Borneo. 


Topographically, this division lies compactly in approximately a fifteen mile 
breadth of coastal plain sloping up to the foothills of the extinct voleano Chiriqui. 
Five continually flowing rivers run roughly parallel courses, at a distance of two 
to five miles apart, from these foothills through the division and into a crescent- 
shaped bay of the Pacific ocean. In the beach area a number of brackish lagoons 
are formed by tidal action. Large swampy areas inland have, during the past 
three years, been drained by an efficient system of canals. Extensive forests, 
mainly of deciduous trees, characteristically tropical vines and underbrush, have 
given way to banana plantations. A railway system, including main line, belt 
lines and numerous spurs, skeletons the division with cleared right-of-ways. 


With its warm climate at all times of the year, the temperature in this littoral 
shows no great fluctuations. During the past three years the lowest average 
monthly mean temperature has been 76° and the highest average 85.5° Fahren- 
heit. The transition from the dry to the rainy season is rather abrupt; so that 
twice a year the seasonal phenomena are sharply contrasted. The dry months 
begin with November or December and continue into March or April; when daily 
rains commence, and reach their maximum precipitation usually in October or 
November © This datum” is graphed in detail in Chart 1. 


Humidity is relatively high; and nightly fogs and dew, even during the dry 
season, are sufficiently heavy to maintain an early morning atmospheric humidity 
near the saturation point. Throughout the seven or eight months of the. rainy 
season humidity is unqualifiedly high. 


SociaAL AND Economic BACKGROUND 


The pertinent social history of Chiriqui has its origin in the indigenous popula- 
tion of Spanish and Indian stocks, with the resulting Spanish-Indian mixtures. 
These native Chiricanos lived on small, poorly developed agricultural clearings. 
Malaria, with them, was chronic-endemic. 


* This is an example of how statistical data may sometimes be misleading when applied to actual 
practical conditions. Asa matter of fact, the ‘‘dry”’ season, so far as our sanitary work is concerned, 
begins considerably later than the date of the cessation of rains—i.e., temporary bodies of standing 
water do not evaporate at once. Furthermore, our actual ‘‘rainy’’ season, from the standpoint of 
sanitation, begins weeks later than the meteorological data indicates as the parched ground readily 
absorbs all of the first rainfall. 
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A construction company preceded the arrival of the fruit company personnel. 
This company built railroads, bridges and a dock; and diluted the native popula- 
tion by recruiting labor from both temperate zones, Central America and the 
West Indies. 


The development period of the Chiriqui Land Company was well begun in 
1928. ‘The possibilities of malaria control did not look promising. No organized 
sanitary or anti-malarial measures had been undertaken by the construction 
company ; and the malaria incidence had reached acute-epidemic proportions. 


In the Port Headquarters, three distinct social groups lived side by side. At 
first the Latins congregated themselves together in the manacca (palm-thatched) 
shelters of ‘“Rabo de Puerco;”’ West Indian negroes were grouped in the shingle 
huts of ‘Silver City;”’ and the temperate zone employees lived between, in an 
odd assortment of buildings. 


A blood survey made at the port at this time showed an infection rate of 
56.8%,! in a population mainly adult. During this time and shortly afterwards, 
practically every individual in the division contracted malaria. Consequently, 
recommendations were made to abandon the Port site as too unhealthy and 
difficult to sanitate. The up-country natives referred to Puerto Armuelles as 
“Puerto de la Muerte” (Port of Death). 


Due possibly to less congestion, conditions at other points of operation were not 
so bad as those in Puerto Armuelles. Blood surveys here, however, showed a 
high rate of infection; with many heavy aestivo-autumnal infections. Open 
manacca and reed shelters lined the right-of-ways; and an early rainy season was 
an added complication. Transportation and other difficulties made it hard to get 
fresh fruits and vegetables to the labor camps in sufficient quantities to prevent 
nutritional disturbances; and, finally, police control was unsatisfactory, if not 
altogether lacking. 


First Conrrou* PLAN 
Treatment of Carriers Apprehended by Blood Surveys 


These social and economic conditions were characteristic of the early months 
of 1928. In July and August, a sanitary crew and a blood survey group were 
organized. The sanitary crew attempted short range control of anopheline 
breeding by the application of Paris green on potential water areas. However, 
due to the lack of facilities for hospitalizing the large number of acutely ill people, 
the most emphasis and energy was centered in the blood survey and treatment 
campaigns. ach district was surveyed, and those found to be infected were 
treated with quinine and plasmochin compound. 
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A gratifying downward curve in the incidence of malaria resulted from this first 
effort. We began to hope to realize eventually at least the “minimum effective 
degree of perfection”’ by our ‘‘carrier’’ treatments. 


Each succeeding survey brought out some point of interest or real value. Our 
technique improved by these observations until, for our needs, it produced a high 
degree of efficiency. We lengthened the period of supervised treatment and con- 
centrated attention on the infected children. We found a suspension of pow- 
dered quinine sulphate in aromatic syrup of Yerba Santa to be a satisfactory 
alternative to the difficult procedure of forcing a solution of sulphuric acid and 
quinine into infected babies. Furthermore, we considered the social nature of 
the disease with which we were working, and held it as reasonable and just to take 
active measures against the few categorical or actual objectors to treatment. 
In the case of refusal on the part of an infected Company employee, we were 
privileged to have his pay withheld until a complete antimalarial treatment had 
been taken; and, in the case of anon-employee, we codperated with the Corregidor 
(local magistrate) who would impose a fine or lecture the offender. Finally, 
inspired by the publication of the conclusions of Barber and Komp? that plasmo- 
chin in solitary small doses had the property of sterilizing gametocytes, we began 
to give plasmochin to all individuals reporting for blood tests in the routine blood 
surveys. Thus we hoped to sterilize the gametocytes in all ‘‘carriers” for a 
relatively long period. 


During the second quarter of 1930 an increase occurred in the vector prevalence 
with a subsequent increase later on in July in malaria admissions at the hospital. 
From a monthly average of 12 admissions per thousand employees during the 
preceding eighteen months, the admission rate rose to 24.2 per thousand. Agree- 
ing, on sufficient evidence, that the sanitary direction was lacking in energy and 
comprehension of the problem, a new larval-control unit was organized. The 
“carrier” treatment campaigns were temporarily abandoned, and we entered into 
a new and independent phase of malaria control. 


SECOND ConTROL PLAN 


Anti-larval Measures 


An effort was made, at the beginning of this new phase, to assemble and give 
proper emphasis to the local epidemiological variables. ‘The area to be controlled 
represented approximately one hundred thousand acres; with population centered 
in five camps or towns of 400 to 1200 inhabitants, and six smaller camps with 25 
to 200 population. All the personnel of this Company were found grouped rather 
compactly in these centers, with each town at a sufficient distance (2 to 5 miles) 
from the others to be practically secure against traded infections by a migratory 
vector. We were fortunate to begin our observations at the end of the dry 
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season. 


was our first achievement. 


the seasonal variability in breeding foci: 


Puerto Armuelles 


Executive and Expor- 


tation Area. 


Dry Season 
6 algae coated creeks or 
rivers, with tributa- 
ries. 
2 lagoons. 
2 Electrical Department 


Charting of breeding foci within a radius of a mile or more of each town 
Larval destruction was just established in these 
proven breeding areas; when an abrupt rainy season was upon us, radically 
altering the conditions in every area under treatment. The following table shows 


Rainy Season 

4 lagoons. 

2 shallow creeks. Casual 
depressions; seepages; 
and discarded recept- 
acles. 


spray basins. 
2 springs. 
Line Towns 
Plantations—produc- 
tive area. 


Right of way borrow 
pits; abandoned roads; 
animal hoof prints; pas- 
ture seepages; casual 
depressions. 


8 algae edged rivers or 
creeks and tributaries. 

4 canals—algae. 

8 minor drainage sys- 
tems—algae. 


No complete classification has yet been made on the anopheline fauna in this 
area. Up to the present, females of the following species have been identified: 
A. pseudopunctipennis; A. albimanus; A. cruzii, and A. bathanus. Larvae have 
been collected which agree with the description of A. tarsimaculatus and A. 
vestitipennis. 

ANTI-LARVAL PROCEDURES 


We began, and are continuing, our anti-larval campaign with the aid of four 
native laborers, and the use of a railway motor car two daysaweek. By working 
side by side with the men, a manifold increase is noted both in the morale of the 
men, and in the quality and amount of labor accomplished by them. The work- 
ing pace can thus be adjusted at will, and an intimate and valuable contact 
established with the problem at hand as well as the human factors effective in its 
execution. We have, therefore, except in the larger drainage measures, done our 
own work of local drainage and filling when practical; oiling areas suitable to this 
form of treatment; clearing the basins of dry lagoons and ponds to facilitate and 
simplify treatment during the rainy season, and removing rocks and boulders 
blocking the flow of streams, thus to expedite the drying up process. The 
greatest proportion of the time is consumed in the manufacture and application 
of Paris green mixture. Asa base we use 1 part sifted road dust with 2 parts dry 
sawdust; and Paris green is then added in the proportion of 1 part of Paris green 
to 100 parts of the dust mixture, and rotated for 10 minutes in a specially 
constructed barrel. 


Breeding areas are treated on the same day every week. Wearesatisfied only 
with long range control. The long flight of a number of anophelines under vari- 
able conditions as quoted by Swellengrebel* in 1929, prove the imminent danger 
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of relying entirely on short range sanitation. Sluggish dry weather streams, and 
drains showing heavy breeding are treated to their sources when practical. One 
shallow algae edged river near the Port is dusted for a distance of 25 to 3 miles. 
The present control measures aim at the destruction of all species of anophelines 
breeding in this area. Hackett‘ warns against unqualified acceptance of generali- 
zations from the local experience of others. Here we feel sure that A. albimanus 
is our principal vector; yet we have no proof that pseudopunctipennis, bathanus, 
or even cruzii are not of some importance as vectors of malaria under the vari- 
ables present in Chiriqui. 


SUMMARY AND CONCLUSIONS 


This plan of control has been in operation a scant eight months, and we believe 
that here the important coefficient of time has not been allowed its necessary 
period for action. It is only with misgivings that we compare the value ofthe 
two control plans applied in Chiriqui. Besides, we are confronted with the 
classic difficulty of determining the direct value of either measure. The curve of 
infection is going down. ‘The current blood survey of the Port area, on workers 
similar to the group who showed an infection rate of 56.8% in early 1928, now 
shows arate of 4.8% with no heavy infections noted. The incidence and severity 
of malaria is decreasing; and a previously marked dominance of aestivo-autumnal 
forms, is giving way to a slight preponderance of the benign tertian type. Chart 
2 shows the progressive relationship between the two types. Quartan malaria 
has consistently been of rare incidence. Social and economic conditions have 
become progressively better; although the protective features of screening, 
quinine prophylaxis, and house destruction of adult anophelines, have not been 
applied as measures aiming at protection of the laboring population. Caribbean 
negroes have existed side by side and under similar living conditions with the less 
resistant natives and other Latin labor. 


DUEVEY SH 1h See ea ee 1928 1928 1929 1929 1930 
Progreso Ca Teme GPR ta ati Jee up. 78 81 70 51 31 
Corredors, Tid: Gtpox bee 94 90 88 47 52 
Porgh:’ pene 9) ae Ga i oa me. 94 82 60 42 
Blanco okey ec ciaee coed ey ae aes ae 58 96 78 43 53 
Esperanza is. Sebeisel i) ol Rae wae 91 oie abe 84 43 54 
AVOTEROTT Tt oe ee eee 81 90 80 48 46 


Cuart 2, Coart SHOWING PERCENTAGE oF E. A. Matarita IN TotaL NuMBER OF Bioops Founp 
POSITIVE IN THE Fiyb SURVEYS 


The phenomenon of the infrequency and insignificance of splenic enlargement 
in Caribbean negroes (as pointed out by Clark®), and their marked resistance to 


27 


MerepicaLt DEPARTMENT 


PERCENTAGE 


@ LUVHO 


6c6| 
Ye (eal 


AJAUAS VWINVIVAN 


ANWdWOD ONVT 


INDIWIHDS 


28 UNITED FRUIT COMPANY 


haemoglobinuria, add more sources for error in the statistical epidemiological data 
for this area. An interesting fact is brought to light by our series of blood sur- 
veys. During the past three years 11,762 examinations were made on Company 
personnel. Of this number 4,030 were of the negro race, and 7,732 of pre- 
dominating Latin origin. There were 769 or 19% of the negroes, and 1,473 or 
also 19% of the Latins, who showed positive blood films. Clinical and morbidity 
data, however, do not bear out this relationship. Palpable spleens, which 
markedly characterize the malarious Latins, are not of diagnostic importance in 
Caribbean negroes; and, of the 48 hospitalizéd cases of blackwater fever in this 
division, all have been of the Latin race. 


Of the seventy or eighty women and children from the temperate zone who 
arrived here subsequent to the period of acute epidemic malaria, none has con- 
tracted this infection. 


The cost of malaria sanitation for an area of these dimensions we hold as neg- 
ligible, if the maximum standard of efficiency is being approached. Our expenses 
here include the salary of the local sanitary inspector, a foreman-workman at 
$60.00 a month, three laborers at 20 cents an hour, the rental on a railway motor 
car two days a week, Paris green at market prices, and the use of a truck or tractor 
for the occasional movement of oil or large batches of Paris green mixture. Oil 
is seldom a cost item. We are able to salvage wastes from various sources in the 
Mechanical Department and in the areas where steam shovels and tractors are 
operated. 


Finally we have summarized our approach to malaria control. We have 
made no attempt to employ all means of control. The terrain here does not lend 
itself to Kligler’s* happily applied alternative of impounding and releasing of 
anopheline breeding waters. We believe that malaria in Chiriqui is again enter- 
ing the stage of mild chronic endemicity characteristic of this sparsely populated 
region before the invasion by the temperate zone industrial pioneers. Functions 
have augmented and factors multiplied—so that further progress undoubtedly 
lies in anti-larval control administered with energy and foresight; for in Chiriqui 
we have not, in our most optimistic moments, maintained a hope for the spon- 
taneous regression of malaria. 
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PLASMOCHIN AS AN AID IN MALARIA PREVENTION IN 
GUATEMALA 


N. P. Macpnait, M.D. 
United Fruit Company Hospital 
Quirigua, Guatemala 


During the twenty-two years in which the Medical Department of the United 
Fruit Company has made earnest efforts to reduce the incidence of malaria in 
the Motagua Valley where they operate, dependence was placed in the earlier 
years on two main measures. 

On the one hand, all collections of water in close proximity to camps were 
drained when possible; and treated with oil or Paris green when drainage was 
impracticable. ‘These measures were directed against the breeding of the Ano- 
pheles mosquito. On the other hand, the human carrier was treated with lengthy 
courses of quinine, arsenic, and other tonic preparations, under as close super- 
vision as possible. 

By experience, we found that these measures reduced the incidence of malaria 
very much; a smaller number of employees developed serious forms of malaria, 
requiring Hospital treatment; and the death rate was much reduced. 

In the more recent years, about 1925 and 1926, when the thick-film method of 
blood examinations was perfected and in general use, we began extensive blood 
surveys of the camp labourers and their dependents. A surprising number of 
those bloods were found to contain gametocytes, and frequently when no tropho- 
zoites (ring forms) could be demonstrated. 

We then began to examine the bloods of patients about to be discharged from 
the Hospital, in a convalescent state, after malaria attacks. We found that an 
alarming number of those patients; whose symptoms of fever had disappeared for 
‘a minimum of five days, and who had excellent appetites and were demanding to 
be discharged; carried large quantities of gametocytes in their peripheral blood. 
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This presented a difficult problem, as we found it impossible to eliminate the 
sexual forms from the blood by quinine and arsenic treatment in a reasonable 
time. In consequence we were discharging from the Hospital large numbers of 
convalescent patients who went back to their camps in an excellent state to infect 
mosquitoes, to join the ranks of many similarly infested persons who were already 
there. 

About this time we had the first opportunity to test the value of plasmochin in 
the treatment of malaria. A large series of hospital cases of malaria were placed 
on plasmochin treatment, and daily blood specimens were taken and examined. 
The dosage recommended by the manufacturers and sponsors of plasmochin was 
9 to 12 centigrams daily for six days; and we began with that dose. All cases 
chosen had positive bloods on admission; and one series was given plasmochin 
alone, while another series was given plasmochin and quinine together. 

The most interesting and important development was that in all the cases, in a 
series of over 100, gametocytes had entirely disappeared from the peripheral blood 
in five days; and in the majority of cases on or before the fourth day. Another 
notable finding was that, in cases of estivo-autumnal infection, the ring forms 
did not disappear as quickly in those treated with plasmochin alone as in those 
patients treated with a combination of plasmochin and quinine. 

I will not detail all the experimental work carried out; but when we had 
checked carefully more than 1000 cases, we reached the following conclusions: 

(1) Plasmochin had a much more powerful effect in destroying the gametocytes 
of all forms of malaria than any treatment which we had known previously. 

(2) Quinine was much more effective than plasmochin in the destruction of ring 
forms (trophozoites) of estivo-autumnal malaria. 

(3) The ideal treatment in all types of malarial infections was a combination of 
plasmochin and quinine. With this treatment, symptoms were rapidly con- 
trolled; the formation of gametocytes was effectively prevented; and already 
existing trophozoites and gametocytes were rapidly destroyed. 

The results demonstrated that at last we were able to discharge convalescent 
malaria cases from the Hospital with their peripheral blood free from the sexual 
forms of parasites. We felt that we had arrived at another ‘‘mile-post”’ of pro- 
gress, and that all Hospital cases were non-infectious to mosquitoes when they re- 
turned to their camps. 

During the above experiments we found that a small percentage of the cases 
developed signs of toxicity, before completion of the prescribed course. The main 
symptoms were pain in the abdomen, cyanosis of lips and nails, and occasional 
nausea. Less than 5% of the patients developed this condition, and all recovered 
promptly when treatment was suspended. The dosage for adults had been 2 
grams of quinine and 9 centigrams of plasmochin daily for five days. Onaccount 
of the toxic symptoms which developed occasionally we felt that plasmochin, 
while a valuable aid in hospital treatment, could not be utilized as an aid in field+ 
work, in the dosage recommended. 
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‘We then undertook a series of treatments with 6 centigrams of plasmochin 
instead of 9, and checked results with daily blood slides. 

It was very gratifying to find that the smaller dose was as efficacious as the 
larger. In a large series of cases it was noted that toxic symptoms were prac- 
tically absent; and we felt justified in believing that we could safely utilize plas- 
mochin, in these reduced doses, in our field work. 

Later still (1928) we experimented along similar lines with a dosage of 3 centi- 
grams daily for six days, combined with two grams of quinine; and careful blood 
control examination showed that gametocytes disappeared in 4 to 5 days at 
most. With this dosage toxic symptoms were unknown; and it was decided 
thdt plasmochin could be added safely to the stock of medicines entrusted to 
field dispensers and overseers, for administration in this dosage to mild cases of 
malaria who did not wish to come to the Hospital. 

At intervals blood surveys are made of all the inmates of our camps, and a list 
of the positive ones submitted to the overseers. All adults on the list receive 2 
grams of quinine and 3 centigrams of plasmochin daily, in 2 doses, for six full 
days; and children’s dosage is modified according to age, and noted on the list. 
In earlier surveys we checked up all the bloods of those treated, the day after 
treatment was completed. Results were so uniform, and negative bloods so 
constant, that we have practically discontinued a second examination and so save 
the doctors’ and technician’s time. The re-surveys left no doubt at all that the 
treatment had cleared the peripheral blood of parasites—rings and gametocytes— 
and that for the time being all individuals treated were unable to infect 
mosquitoes. 

When blood surveys were made in camps before we had plasmochin, and treat- 
ment with quinine and arsenic given to positives, we found in the re-survey that 
in most cases ring forms had disappeared but that frequently there were more 
sexual forms present in the peripheral blood than before treatment. As long as 
sporulation continues in a malaria attack, gametocytes will almost certainly 
develop; and quinine is unable to prevent this formation, as plasmochin does. 

With plasmochin at our disposal we have an excellent aid in the prevention of 
mosquito infection, and a safe and valuable help in anti-malaria work in the 
camps. 

We have learned from experience that malaria cannot be eradicated from large 
tracts of tropical low-lying lands, such as those occupied by the plantations of the 
United Fruit Company, with anti-mosquito measures alone. The treatment of 
the human carrier is a most important measure in any campaign for the reduc- 
tion, and ultimate eradication, of malaria in a large and scattered community. 

I have outlined above one of the methods which we have found most useful in 
attacking the infections carried by the human being; viz., periodic surveys, with 
rigidly supervised treatment of those with positive bloods. I might add that our 
practice has been to treat all inmates of any camp in which more than 30% of the 
inhabitants were found to be positive. This measure has been extremely useful, 
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and has had no opposition from the labourers or their dependents, who now 
understand that we are trying to help them. It is over two years since we have 
had to adopt this measure, as no community has shown 30% infection in that 
period. 

Another camp measure which I believe to be a most valuable aid to the reduc- 
tion of mosquito infection is the rigid daily inspection of each room in each camp 
in the Division by an intelligent administrator or practicante. When a man, 
woman or child feels indisposed, he or she is seen in less than 24 hours after the 
onset of the illness. Repeated medical surveys of employees in the Motagua 
Valley make it certain that 85 to 90% of all those feeling ill owe their indisposi- 
tion to malaria infection. 

Appropriate early treatment with a cathartic, and quinine and plasmochin, not 
only prevents the individual from becoming worse and probably developing a 
serious case of malaria, with consequent loss of time; but it also prevents him 
from becoming a reservoir of infection to the mosquito. 

Some skilled observers have more recently undertaken a study to determine the 
minimum dose of plasmochin which will prevent mosquito infection from human 
beings with heavy infestations of gametocytes in their peripheral blood. 

Dr. Barber and Mr. Komp who studied malaria conditions in the Motagua 
Valley some years ago, and Col. Whitmore, working in different sections of the 
Tropics reached identical conclusions, which are of extreme interest to those 
of us engaged in preventive work. They determined that a dose of 2 centi- 
grams of plasmochin so devitalized the gametocytes in a heavily infected human 
being that the mosquitoes which were liberally fed on his blood were unable to 
develop oocysts. 

When such highly experienced and careful observers are willing to make such a 
statement I feel doubly sure that we have in Plasmochin an ally of vital impor- 
tance in our fight to reduce, and finally eliminate, malaria from the low-lying por- 
tions of Guatemala. 


CONCLUSIONS 


Up to the present we have used in our work in Quirigua 1,388,000 tablets of 
plasmochin and feel justified in coming to the following conclusions concerning 
the use of Plasmochin in Malaria. 

(1) Plasmochin effectiwely destroys the gametocytes of all forms of malaria when 
given in doses of 3 to 4 centigrams daily for one week. 

(2) Combined with quinine, plasmochin is a safe and sure way of preventing 
formation of gametocytes during an acute attack of malaria; and the combination 
destroys all types of parasites. 

(3) Toxic symptoms need not be feared when the dosage is limited to 3 centigrams 
daily for a week or more. 
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(4) We have ample clinical proof to justify advancing the hypothesis that plasmo- 
chin vs of importance as a curative factor in chronic cases which have resisted extended 
efforts at eradication with quinine and arsenical preparations. 

(5) In the hands of a competent sanitarian, plasmochin ts a valuable aid in reduc- 
ing the incidence of mosquito infection, through the undoubted properties which tt 
possesses of causing the devitalization and destruction of malaria gametocytes. 


THE MALARIA INDEX IN THE COSTA RICAN DIVISION AS 
AFFECTED BY CONTROL MEASURES 


Epw. I. Sauispury, M.D. 
Compafiia Bananera de Costa Rica Hospital 
Port Limon, Costa Rica 


In a former paper* the control of malaria in Costa Rica was fully discussed. 
This report will merely record, by graph and statistics, the malaria index from 
year to year as we have progressed in the control of the disease. 

Realizing that the hospital admission rate for malaria did not give the true 
incidence of malaria among our employees, Dr. Herbert C. Clark began a series 
of field surveys in 1926. ‘Thick films were made from specimens of blood taken 
from employees and their families in the camps, farms and villages of the Divi- 
sion. The initial surveys were made in scattered areas with the idea of obtain- 
ing, as near as possible, a cross-section of the population. Numerically, the 
extent of the survey was rather limited; and only six or seven hundred blood 
specimens were examined. Later, the surveys were so extended as to represent 
nearly every farm, camp and town, and to include all the inhabitants living in the 
area affected by our control work regardless of whether they were employees or 
not. As many as five or six thousand blood specimens have been taken, in order 
that a cross-section of the population thus obtained might more closely approxi- 
mate the real malaria incidence. 

More recently we have confined these surveys to two seasons—i.e., one is taken 
in March (the end of the dry season) and the other in August (the mid-rainy 
season). Furthermore, we have separated employees and non-employees, so 
as to make more accurate comparisons. 

Anti-mosquito measures are continued throughout the year; and the; Dispensers 
in charge of our stationary and traveling dispensaries are continually on the 
alert to detect and treat individuals infected with malaria, although they con- 
centrate on the treatment of all positive cases after each survey. 


* “Control of Malaria in Costa Rica,’’ Edw. I. Salisbury and J. A. Corrigan, United Fruit Com- 
pany Annual Report, 1929. 
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The data given in the following tables, and the accompanying comments, will 
convey a fair idea of the practical results which have been gained by our inten- 
sive anti-malaria campaign. 


TABLE I 
SUMMARY 
No. of Employees 
Malaria Field Survey Rates Hospitalized for 
Blood i ie Mee 
Specimens’ Positive Percentage Rate per 
Year Season Examined forMalaria Positive Examiner Cases 1,000 Emp. 
1926 Fall 606 179 29.5 Dr. Clark 1761 269 
1927 Fall 679 258 38.0 Dr. Clark 1483 230 
1928 Fall FHG2 143 19.0 Dr. Clark 1087 170 
1929 Spring 925 192 20.8 Juan oat 698 111 
1929 Fall 1879 22 |. 12.3 Juan Coto 
1930 Spring 5622 612 10.9 Juan Oey 402 me 
1930 Fall 3088 503 14.0 Juan Coto 


Comments.—Ht will be observed that there has been a considerable decrease 
in the percentage of infected individuals discovered during field surveys, as well as 
a remarkable reduction in the number of employees requiring hospital treatment 
for malaria. This indicates that there was an actual reduction in the malaria rate 
during recent years; and that we have not, during the last two or three years, 
been merely treating cases in the camps and dispensaries instead of hospitalizing 
them as in the preceding years, as might be inferred if our conclusions were 
based solely on the hospital admission rates. 


TABLE II 
MatariA SURVEYS BY DISTRICTS 
Total Estrella Limon Zent Siquirres Turrialba 
Year Season 
Emp. All Emp. All Emp.;| All Emp. All Emp. All | Emp. | All 

1926 Fall — | 29.5) — | 32.7) — | 34.0) — |°26.0) — (87.2) — | 2.3 
1927 Fall — |,38.0). —= .) 82.1) ==), —. | = | 46.4) — 183.8) = |= 
1928 Fall — | 19.0) — | 25.5 — | — | — | 21.2) —. 18.9, — 110.0 
1929 Spring y= "20.8 —— 21S) le 8 208 —- 
1929 Fall — | 12.3) — | 11.44 — | — 1 16.4) 1b SO eet 
1930 Spring 8: 6..10. 9}. s8 2412: bl SSL vines, WO se aL O TG 12 sore. 9 
1930 Fall 10.9} 14.0) 12.9} 20.0) 8.0) 14.5) 9.7 | 10.6) 11.2) 6.5) 21.7/23.0 


Comments.—In the columns headed ‘‘Emp.’’ we have shown the rates for 
employees only, while in the columns headed ‘“‘All’”’ we have given the rates for 
the general population zncluding employees. During 1930, the percentages of 
infection among employees and non-employees respectively have been tabulated 
separately. ‘The relatively low rate among employees, as compared with the 
prevailing malaria rate, is the result of the more effective control which we can 
exercise over the living conditions and medical treatment of the former. 
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TABLE III 


RELATIVE PERCENTAGE OF INFECTION AMONG CHILDREN AND ADULTS AS REVEALED BY 
FIeELp SURVEYS 


Year Season Children Adults Total 
1926 Fall 38 .6 25.4 29.5 
1927 Fall 47.5 30.9 38.0 
1928 Fall 22.1 18.2 19.0 
1929 Spring 23.7 20.2 20.8 
1929 Fall 12.8 NAB 12:3 
1930 Spring 15.22 8.6 10.9 
1930 Fall 22.5 L125 14.0 


Comments.—For the purpose of comparison, all individuals 12 years of age or 
less have been considered as ‘‘children.””’ The greater prevalence of malaria 
among children is shown clearly. It is our experience that this is true of all 
“Stay-at-homes’’—unemployed women, children and aged persons. The 
“‘house-catch” of anophelines is always greater in the homes harboring children 
and elderly people than in the houses where bachelors reside. 


TABLE IV 


RELATIVE PERCENTAGE OF INFECTION AMONG INDIVIDUALS OF THE Two PRINCIPAL 
Races—Latins AND West INDIAN NEGROES 
West Indian 


Year Season Latins Negroes Total 
1926 Fall ae ae 29.5 
1927 Fall 41.0 34.2 38.0 
1928 Fall 18.9 19.1 19.0 
1929 Spring 19.2 21.6 20.8 
1929 Fall i Figg 14.4 12.3 
1930 Spring 9.8 biel 10.9 
1930 Fall 13.5 14.2 14.0 


There is practically no difference, in this Division, in the incidence of malaria 
among the Latin and the negro races; although the negro race is more resistant 
to the debilitating effects of the disease. 


TABLE V 
PERCENTAGE OF VARIOUS Types oF MarariA Parasites Founp AMONG POSITIVES 
Year Season en eae Tertian Quartan Mixed 
1926 Fall 74.5 2091 lst 4.4 
1927 Fall 74.4 18.6 5.4 bid 
1928 Fall pews RW ew! 4.9 ik 
1929 Spring 86.4 12-5 1.05 0.05 
1929 Fall 81.8 16.0 220 — 
1930 Spring 93.6 6.0 Ona aes 
1930 Fall 99.0 0.4 0.2 — 


The use of Plasmochin Compound tablets, in conjunction with quinine, was 
begun in this Division in 1928. Since that time, there has been a steady decrease 
in tertian and quartan malaria until these two forms have practically disappeared. 
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TABLE VI 
PERCENTAGE OF CARRIERS (HARBORING ADULT PARASITES) 
Percentage Percentage 
Percent Non-Effective to of 

Year Season Positive Mosquitoes Carriers 
1926 Fall 29.5 18.1 11.4 
1927 Fall 38.0 21.3 18.6 
1928 Fall 19.0 8.9 10.1 
1929 Spring 20.8 15.8 5.0 
1929 Fall 12.3 8.8 3.5 
1930 Spring 10.9 7.6 3.3 
1930 Fall 14.0 10.6 3.4 


Plasmochin has a decided effect upon the reduction of adult parasites (game- 
tocytes) in the blood, as well as in devitalizing* this form of the parasite so that it 
does not complete its cycle, even though ingested by the biting mosquito. The 
principle of Plasmochin therapy, therefore, is a reduction in the number of 
carriers (those harboring gametocytes and crescent forms). Table VI shows the 
actual results accomplished in practice. 


GENERAL REMARKS 


Experimentation has demonstrated that many carriers do not always infect 
the biting mosquito or, if so, they are infectious only to certain species of the 
anopheline. Consideration of this natural selectivity or relative immunity of 
the mosquito and a reduction in the number. of carriers on the one hand anda 
concurrent reduction of breeding areas or types of breeding areas on the other, 
leads to interesting speculation concerning the future. Will malaria disappear 
automatically from a locality when the carrier index reaches a certain point; 
and what will that point be? Can we be free from malaria with breeding areas 
still in existence? Is the susceptible mosquito domesticated, or is it the Sylvan 
strain? Does it breed under difficulty and thus succumb more readily to in- 
fection; or is it the robust strain that breeds so prolifically in clean water? Can 
we ignore the treatment of the habitat of one or the other? Perhaps these things 
will come to light when we have a lowered ‘‘carrier”’ index. 

Many difficulties arise in the control of malaria; and one of these, with which 
we have to contend, is a moving population. Naturally, they bring in new 
strains of parasites; which may operate favorably or adversely, depending upon 
the prevailing mosquito of a locality. In theory, it would be easier to keep the 
malaria rate of a stable population under control; but with us, as in most tropical 
localities, a certain number of the population are of a nomad type which tends to 
introduce new elements into the problem. 


* Annual Report Medical Department United Fruit Company, 1928: ‘‘Observations and Experi- 
ments in the Panama Division of the United Fruit Company, With Special Reference to Certain 
Measures for the Control of Malaria’’—M. A. Barber, M.D., W. H. W. Komp and B. M. Newman. 
_ Annual Report Medical Department United Fruit Company, 1929: ‘‘The Action of Plasmochin 
in Rendering Subtertian Gametocytes Non-Infectious for Mosquitoes—Drs. Eugene R. Whitmore, 
C. M. Roberts, and W. Jantzen. 
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The effect of our malaria-control campaign on the admission of employees 
with malaria to the Hospital, and its relation to the rainfall is shown graphically 
in Chart I. The calculation is based on the rate per thousand employees per 
annum and includes cases of secondary as well as primary diagnoses. 

The effect of malaria-control work is reflected in the total hospital admission 
rate for all causes (See Chart II). It should be stated that the accident rate, 
which is included, remains nearly constant from year to year; and, therefore, 
has little effect on the general curve. The decline in malaria apparently has a 
beneficial effect by improving the general resistance of the employees to other 
infections. 


THE ROLE OF PLASMOCHIN IN SANITATION 


O. T. Brostus, M.D., D.T.M. & H., F.A.C.P. 
United Fruit Company Hospital 
Almirante, Panama 


The introduction of plasmochin, alone and in its various compounds, and the 
laudable reports enthusiastically extolling its virtues as a gametocide seemed to 
prophesy to those who were interested in the study of tropical hygiene, the 
discovery of a most important sanitary adjunct to previously recognized malarial 
control measures. Further researches on the subject by M. A. Barber and W. H. 
W. Komp,! and by E. R. Whitmore,‘ working independently, convinced us that 
the plasmochin did not actually destroy the malarial gametocytes, but seemed 
rather to affect their fertility so that oocysts did not develop in the stomachs of 
mosquitoes which were fed on blood rich in gametocytes if the human host had 
been given a very small amount of plasmochin. Yet this was reassuring enough 
for us to believe that tropical sanitation had indeed been reinforced by a potent 
and promising auxiliary in the field of malarial control. 

The measures which were considered previously to be most effective in anti- 
malarial work were: 

(a) Treatment with Paris green dusting powder or with oil mixtures, of all 
anopheline breeding places within probable flying distance, or at least within a 
short radius of habitations. 

(b) The inspection of all houses for anophelines, and the use of an effective 
insecticide spray. Mixtures of carbontetrachloride and kerosene have also been 
successfully used for this purpose. 

(c) The use of screens of sufficiently fine mesh,' (about 18 to the inch). 

(d) Education regarding sanitary measures. 

(e) Provision for a sufficient supply of the proper foods to maintain people in a 
good state of nutrition, whereby they are more resistant to the invasion of 
organisms such as the malarial parasites. 
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(f) Quinine prophylaxis. Unless given in sufficient dosage to effect a cure and 
thus stop the asexual cycles, quinine must be considered as of comparatively 
little value in malarial control; and, if it favors the increased production of sexual 
parasites, as some believe, it would be more of a menace than an aid in control 
work. It also seems probable that the incidence of blackwater fever is increased 
in vicinities where quinine is indiscriminately used as a prophylactic measure. 

(g) Malarial surveys (at least semi-annually); and treatment of all those 
individuals who are found to be infected. 

With the introduction of plasmochin, it seemed quite in order to speculate on 
the possibility of utilizing this preparation and discarding some of the more 
expensive sanitary measures which had been deemed necessary previously in 
attempting to combat malaria. 

Although we were and still are, in a measure, in utter darkness concerning the 
duration of the anti-reproductive effect which plasmochin was demonstrated to 
exert on the malarial plasmodia (possibly through a chemical combination with 
the plasma); we were so optimistic with the glowing promises which the work of 
Barber and Komp offered, that we eagerly sought to test its worth as an economic 
asset. It was decided to eliminate some of the hereinbefore enumerated sanitary 
factors and to replace them by extensive plasmochin-compound distribution. 
Thus, in order to prove or disprove the virtues which had been claimed for 
plasmochin it was decided to practically abolish in this Division, two fundamen- 
tal sanitary procedures—namely the use of larvicides, and the house-to-house 
inspections for detection and destruction of anophelines. This was early in 
1928. 

In a previous article? I reviewed in detail our observations in the Panama 
Division on the use of plasmochin as a sole sanitary measure to control malaria. 
A description of the manner in which the drug was administered for this purpose 
was detailed in Part 2 of another article? entitled ‘“Plasmochin in Malaria,” 
published in the same (1928) Annual Medical Report. Briefly, this consisted 
in conducting regular and complete divisional malarial surveys; and the sub- 
sequent treatment of all positives with a daily dosage (for adults) of quinine 
1.75 grams and plasmochin .06 gram continued for from four to six consecutive 
days. <A thick blood-film examination was made at the end of this period in 
order to check up the effect of the drug administration and the course of treat- 
ment was then repeated. After the second course of treatment, Pink Tonic 
Tablets were administered for eight days. In this earlier, more or less experi- 
mental work—i.e., until Dr. M. A. Barber and Mr. W. H. W. Komp and later 
Dr. E. R Whitmore, demonstrated clearly that only a very small dosage of the 
drug was required to sterilize the sexual forms of the malarial plasmodia—we 
used considerably more plasmochin in the routine treatment of malaria than we 
do now. Barber, Komp and Newman’ stated definitely that in their experience, 
“gametocytes in patients who have relapsed several weeks after plasmochin 
treatment are Just as infective as those occurring during primary attacks.” In 
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consequence, we now prefer to administer our plasmochin in much smaller doses, 
administered intermittently throughout the course of malarial treatment. 
Then, too, if such an extremely small dosage of the drug has such a decidedly 
inhibitory effect on the reproductive powers of the malarial plasmodia, we 
cannot help but wonder if the comparatively large doses, such as were first recom- 
mended by some of the enthusiasts, might not have some such similar or other 
untoward effect on the human organism which might not yet have come under 
our observation, but for which we should still remain alert. 

Having thus discarded mosquito-control for several months, we were dis- 
appointed when our malarial surveys began to show a decided increase of posi- 
tives with, however, practically no increase in the number of malaria cases 
applying either to the Hospital or to the Dispensary clinics for treatment. Dr. 
M. A. Barber and Mr. W. H. W. Komp, who were conducting the surveys here 
at the time, assured us that, while the percentage of positives had increased, 
the number of heavy infections was definitely lowered. This was gratifying; 
but, discouraged with the increased percentage of positives shown, we reestab- 
lished our former system of mosquito-control at once, and in addition began 
giving complete blanket treatments throughout the entire division at semi- 
annual intervals in which quinine and plasmochin were both employed much in 
the same manner as in our treatments of the positives detected during former 
malarial surveys. 

It was observed, later in the autumn of 1929, after the second entire divisional 
blanket treatment had been completed for that year, that there occurred a rapid 
and progressive decrease in the Hospital admissions as well as in treatments at 
the Dispensary clinics. ‘This decrease was quite out of proportion to the more 
gradual decrease in the labor population which was taking place in the division; 
and such a remarkable decrease was particularly unexpected as the community 
contains a very large percentage of elderly and aged people among its employees. 
I ascertained that even in 1928 the average age for our Panama Division em- 
ployees was 40.77. Dr. H. M. Walker, who was Medical Superintendent of the 
Division at that time, demonstrated clearly by the compilation of exhaustive 
statistics that the decrease, especially in the malaria, could not possibly be due 
to the efforts exerted by the sanitary department as was at first suggested, in 
that the inspector who conducted the mosquito control measures could not 
possibly cover the entire division in eight days—indeed, only exceptionally, were 
the camps visited at such short intervals. Dr. Walker stated that during his 
divisional sanitary inspections: ‘*. . . . heavy breeding, including full-grown 
larvae as well as numerous pupae, were found in a number of places, showing 
ineffective dusting; and adults were found quite numerous in the camps. ‘These 
conditions, as well as Mr. Komp’s surveys (while not extensive and including 
only the camps that formerly recorded the highest rates of infection) which 
demonstrated that the rate was approximately the same as during the previous 
years, seem to indicate that some factor other than larviciding has had an 
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influence. That factor would seem, theoretically, to be the apparently delayed 
effects of plasmochin.”’ 

Mr. Komp’s tabulation of the malarial rate in some of the more important 
camps for the last three years is as follows: 


1928 1929 1930 

No. No. No. No. No. No. 
Exam- Posi- Percent Exam- Posi- Percent Exam- Posi- Percent 
ined tive Positive ined tive Positive ined tive Positive 
One Mile. 2 ae» oe AQ Teun eS: 6 624 AOAeI 6.1 1000 «1 24412..0 
Dos:Canos).) Ts. ee lOS 426840 560. 22. 39.3 AS © 125 2580 
Base Line School... 65 17 26.1 49°" 13 ~26.5 Ag et 20.0 
Heild'’s Sieve etree : 40 12 30.0 53 «14 «26.4 33 ©6—s- 20-—s« 60.6 
Chasecryaae sao . . . Not examined DOM 518 1936.0 45 13 28.6 
OliVid ay 66 eee ae Not examined 30 a 30 fel los 400 
Marcarivace . 5) eee 33 (hae: 75 85 46.6 39 «616 «641.0 
CHITIGCICHOn 2 ee ae So pede Oar S07 567020 COS PT 1 G6 
(JOR DiEOd geek. eres i LOO ROONEAT EU 100% 18641820 92) wi fpoliee 
Totals% 0-402 xs Wh PO020 m2 aes 575 » 185. 32.2 500 124 24.8 
Children’s Rate = #94 7°450 saL07a 237 2612 n9d) a84.8 ZION UOCSIE LTD 


We were indeed surprised that the reports of Mr. Komp’s surveys showed just 
as high a malarial rate as in former years; but were pleased to find that there 
were very few heavy infections, that gametocytes were decidedly rare, and that 
the percentage of tertian was extremely low. At the conference which followed 
these revelations, it was suggested that in all probability the plasmochin had not 
been as effective in its action on the estivo-autumnal as it had on the tertian 
type; although its remarkably potent effect on the latter had resulted in a marked 
reduction in the actual malarial rate and the drug had apparently enabled us to 
practically eliminate the tertian type of the disease which is the one more prone 
to relapse. This proved most unconvincing to me, however, after my experience 
in the Chiriqui Division where the tertian type showed no greater rate of decrease 
than the subtertian type and relapsed frequently despite constant and vigorous 
administration of plasmochin during our surveys, both at the time of taking the 
blood as well as in the subsequent treatment of our positive cases. Then, also, 
while estivo-autumnal malaria is the insidious type, it is more often responsible 
for the serious and dangerously ill cases that arise. In this connection I am 
morally certain that, since using plasmochin in the Panama Division for a period 
of over three years, we do not see nearly as many serious cases of malaria as we 
did before the introduction of this comparatively new drug; although this does 
not seem to be substantiated by the following tabulation: 


Hospital Fatal Fatality 


Malarial Cases of Rate per 
Year Cases Malaria Thousand 
1925 1007 8 7.9 
1926 694 10 14.4 
1927 44] 6 13.6 
1928 oe 3 5.9 
1929 295 4 13.6 
1930 140 3 21.4 


MEpIcCAL DEPARTMENT 43 


Simultaneously, with the reduction of the malarial index a decrease in the 
general morbidity rate was also noticed, as is shown by the following table: 


Total Total No. Employees Total No. Employees 

No. of No. of Positive Positive Positive Positive 

Total Hospital Adiis- for Malaria for Malaria for Malaria for Malaria 

o. of Admis- sions of (Primary (Primary (Secondary (Secondary 

Year Employees sions Employees Diagnosis) Diagnosis) Diagnosis) Diagnosis) 
1925 3012 2999 2208 1007 763 246 199 
1926 3092 2802 1970 694 510 314 250 
1927 2804 2170 1479 44] 310 jb! 85 
1928 2690 2390 1584 507 323 90 65 
1929 2551 1721 1087. 295 178 53 41 
1930 2346 695 439 140 96 69 47 


It was expected, at first, that the drop in the number of Hospital cases would 
be temporary; but all through the year 1930 the rate of Hospital admissions 
remained low in comparison with other years. Furthermore, the reduction was 
far too great to be attributed primarily to the decrease in the number of em- 
ployees in this division. It is true, however, that we were not visited by any 
epidemic during the past year. 


AVERAGE Dairy HospiraL CENSUS DURING THE Past Srx YEARS 


Number of Average Daily 
Year Employees Hospital Census 
1925 3312 102 :37 
1926 3092 90.69 
1927 2804 84.94 
1928 2690 87.74 
1929 2551 62.16 
1930 2346 21.48 


In Table I we have shown the Average Daily Hospital Census for the respec- 
tive months of 1930; and the Number of Malaria Cases Admitted to the Hospital 
during each month, as well as the Rainfall for the respective periods: 


TABLE I 
Average Malarial Cases 

Daily Hospital Admitted Rainfall 

Month Census to Hospital (Inches) 

ALTACE Ne dis Umeha eds: Mo ot. helai SS iene hd 2Coid 18 2010 
ODI a a Serle Baten aoe ok ead can: 14.18 8 8.07 
18 CA gel at Oe ne ai Belen aye ee an Léaio 13 2.80 
fe Ui wl yy ~ oe Ce a Pee ge RR er ac ie Se 22215 12 8.02 
EA INST Soar POY Saal ie ail Se ch : 21.26 22 9.44 
AUC ay (omar Rg aa is Fe > Or erie re eae ae 26.00 13 oa 
View aber ed ota cack Teen +c Lb eee Ge Boe h 42 PA NOs 
JANES EST iy keri Nap oki a cela” 1 Aiea) 19.00 Le 20.25 
BELGCHEDEr Ed. at Ateorm. ha Lt ee Maw oad ik 22.02 30 iat 
CIGLODER Coal «AG te oad TA Ldn Rt we Sel 18.80 16 2 43 
NOVEM DOT) om Aa 8 oa ok ue cael eo 18.64 8 4.92 
SCRE ORE sc vine” ieee ee ie ee eae 18.40 10 7.34 


In order to take care of the only alarming malarial increase during the year, 
which occurred in Almirante, two complete blanket treatments were given in 
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the manner described below to all inhabitants—the Company’s employees 
and outsiders alike—and all breeding places were carefully treated with Paris 
green dusting powder at regular intervals. This breeding was found distinctly 
outside of the Company’s property but had to be treated, nevertheless, in order 
to protect our own people. 

In April, 1930, a complete blanket treatment over the entire division was 
begun. The dispenser devoted three days each week to each camp, giving two 
treatments a day to all individuals who would codperate. ‘The medicine was 
dispensed to the laborers early in the morning before they went out to workand 
again after their return to camp at night; while the women and children were 
treated twice during the day. Each adult at each treatment received two 5-grain 
quinine tablets and two plasmochin compound tablets, while the .dose for 
children was modified according to age. Tonic tablets were left with these indi- 
viduals whom the dispenser believed would take them. During the time avail- 
able between the administration of treatments the dispenser inspected all of the 
houses in the camp for adult anophelines and sprayed the quarters with an 
insecticide. Any additional time which remained was devoted to short radius 
inspections for anopheline breeding places. 

The following data will indicate the relative degree of codperation received 
from the occupants of the camps: 


Total Number No. No. No. No. No. No. No. 
in Camps and Taking Taking Taking Taking Taking Taking Taking 
Environs 6 Treat. 5 Treat. 4 Treat. 3 Treat. 2 Treat. 1 Treat. No Treat. 
4,886 2,005 697 503 505 351 200 592 


The reasons for prescribing so large a dosage of plasmochin in these blanket 
treatments were: 

1. We knew that all individuals would not report; and we wanted to be sure 
that those who did not take all of the prescribed medicine would receive as nearly 
a sufficient amount as possible. 

2. We do not know how long the anti-reproductive quality produced on game- 
tocytes by very small doses of plasmochin may last; and it was considered 
possible that slightly larger but still safe dosages might prolong this action of 
the drug. 

3. We still feel that plasmochin has some therapeutic effect on the schizonts 
as well as on the gametocytes. 


BLACKWATER FEVER CASES 


It has been observed before that blackwater fever cases seem to increase 
whenever quinine prophylaxis or quinine blanket treatments are instituted in a 
given community which is highly infected with malaria; and this is more or less 
substantiated by our experience, as shown by the following chart indicating the 
proportion of hemoglobinuric cases which occurred in this Division during the 
last seven years. 
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Malaria Blackwater Fever 
Cases—Primary Cases—Primary 
Total Hospital and Secondary and Secondary Deaths from 
Year Admissions Diagnosis Diagnosis Blackwater Fever 
1924 3,291 2,807 9 3 
1925 2,999 1,253 9 3 
1926 2,802 1,008 4 2 
1927 2,170 552 4 0 
1928 2,390 597 7 1 
1929 1,721 348 7 0 
1930 695 209 15 1 


It is considered by some clinicians that both plasmochin and quinine will, in 
certain given cases, produce hemoglobinuria; but I believe that these cases, 
when they do arise, are seldom as serious and are very rarely attended by as 
high a percentage of mortality as are those whose etiology is still more obscure. 
In order that plasmochin will not be considered as the absolute cause for the 
cases of blackwater fever arising during the 1930 blanket treatments, I will 
submit a few case reports, as follows: 


Case No. 1.—A young mestizo woman, aged 23, well developed and well nourished, 
was admitted to the Hospital on June 4, 1930, with hemoglobinuria. Her blood-smear 
was positive for estivo-autumnal malaria. She was treated at once with sodium bicar- 
bonate, caffeine sodio-benzoate and tincture of digitalis, and with hot compresses over 
both kidneys. Because the blood showed the presence of malarial parasites, small doses 
of quinine sulphate of only 25 grains three times a day were begun on the third day after 
admission. Even though the dosage of quinine was quite small, the temperature, which 
had been normal, rose on the following day to 101.6°F., accompanied by a slight chill. 
The quinine was discontinued; and caffeine sodio-benzoate was again administered, 
together with anti-bothrops serum. By the eighth day the temperature was again 
normal, and the patient showed great improvement. After this, plasmochin compound 
tablets were administered q.i.d., for three days more, without causing any ill effects; 
and the patient was then discharged. 

About two weeks after her discharge, on July 2, she was again readmitted to the 
Hospital with hemoglobinuria and mixed estivo-autumnal and tertian malaria. She 
was given sodium bicarbonate and two plasmochin compound tablets, three times a day. 
By the evening of July 4, the hemoglobinuria had disappeared completely; but it returned 
again on the following day accompanied by considerable prostration and marked pains 
over both kidney regions. As the fever had not subsided with the disappearance of the 
hemoglobinuria, the thick-blood film indicated a rather heavy infection of mixed malaria, 
and the patient now began vomiting all medication as well as most of her food; it was 
decided to begin the administration intramuscularly of quinine dihydrochloride, together 
with adrenalin chloride—beginning with very small dosages of the quinine and working 
up to fifteen grains twice aday. Both the fever and a recurrent hemoglobinuria subsided 
very slowly; and her convalescence this time was so prolonged that she was not discharged 
from the Hospital until a month after her admission. 

Case No. 2.—A mestizo youth, aged 25, well developed and well nourished, was 
admitted to the Hospital on June 5, 1930, with hemoglobinuria and estivo-autumnal 
malaria. His temperature was 100°F. on admission but it returned to normal the next 
day under a treatment consisting of sodium bicarbonate and caffeine sodio-benzoate. 
On June 7, quinine sulphate was added to the treatment, giving five grains three times a 
day. That night the temperature rose to 102°F.; and on the next day it rose to 104°F., 
and was accompanied by an aggravation of the hemoglobinuria and considerable prostra- 
tion and distress. The quinine was discontinued; and both the hemoglobinuria and the 
fever disappeared completely by June 10. Four plasmochin compound tablets were 
then administered each day, for three days; and subsequently, Pink Tonic Tablets were 
given until the day of discharge, June 17, 1930. . 
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On July 1, this young man was readmitted with the same symptoms as at the time of 
his first admission, except that this time the blood film showed a heavier infection than 
previously of the estivo-autumnal malaria. His condition improved gradually under 
treatment with plasmochin compound and sodium bicarbonate; but, because of the 
rather heavy infection of malaria found in his blood, quinine was added to the treatment 
in small doses (23 grains three times a day) beginning July 6. The dosage of the quinine 
was increased gradually each day until, by July 10, ten grains were being given three 
timesaday. At this time there was a sudden rise of temperature to 102°F., with marked 
toxicity but no hemoglobinuria—simply a reddish, febrile urine with a faint trace of 
albumin. Largely because of a persistent vomiting, intramuscular injections of the 
dihydrochloride of quinine together with adrenalin chloride were begun; and were con- 
tinued until both the vomiting and the fever had discontinued. 

Case No. 3—A young male mestizo, Nicaraguan, aged 22, was admitted to the 
Hospital on August 15, 1930, with a history of having had fever for 5 days. Because he 
had suffered from blackwater fever before, quinine treatment was begun on admission 
with the small dosage of only 5 grains. After the fourth of these small doses had been 
taken, hemoglobinuria appeared; and consequently caffeine sodio-benzoate and sodium 
bicarbonate were given in place of the quinine. On August 17, treatment with plasmo- 
chin compound was begun with but one tablet three times a day. On August 19, 24 
grains of quinine, q.i.d., was added to the treatment. This was increased gradually, to 
five grains, t.i.d., and subsequently to five grains q.i.d., and, later, Pink Tonic Tablets 
were added to the treatment. On August 23, hemoglobinuria again returned, and was 
again treated with caffeine sodio-benzoate, and sodium bicarbonate. 


COMMENTS ON BLACKWATER FEVER CASES 


The three cases cited above are of the type which we occasionally see in our 
wards; and which are apparently provoked by some form of medication— 
generally by quinine or by plasmochin. In my article entitled ‘‘Plasmochin in 
Malaria,’”’ published in the Sixteenth Annual Report of the Medical Department 
of the United Fruit Company (1927), I mentioned several such cases which I 
considered had been provoked by plasmochin or plasmochin compound. How- 
ever, quinine is known to exert the same untoward influence; and in consequence, 
if any increase in this unfortunate and obscure complication resulted from the 
blanket treatments, only a portion of the blame can possibly be attributed to 
plasmochin as both drugs were administered. I believe it is safe to assert that 
the dihydrochloride is tolerated better in this type of cases than is the sulphate of 
quinine. A case illustrating the rather more severe type of the disease, which is 
still of obscure etiology and is most probably unprovoked by any form of medi- 
cation, is presented as follows: 


Case No. 4.—A young mestizo woman, aged 22, and a native of Costa Rica was ad- 
mitted to the Almirante Hospital early in the morning of October 1, 1930, complaining 
of fever, malaise, extreme weakness, severe headache, nausea, vomiting, ‘and pains in 
both flanks and in the small of back. She declared that the fever had come on suddenly 
the preceding afternoon, and that she had had a severe chill earlier that evening. Di- 
agnosing her own condition, she brought a specimen of jet-black urine with her which she 
had passed just after she had had the chill. She denied ever having had this disease 
before, and assured us that she had taken no medicine whatsoever before applying to the 
Dispenser for treatment who sent her in to the Hospital at once. She had never taken 
plasmochin to her knowledge; and, although she had taken quinine on several occasions 
for attacks of malaria from which she had suffered in the past, she had never had any ill 
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effects from this drug other than the usual deafness, tinnitus aurium, and dizziness which 
frequently attends its ingestion. 

The physical examination revealed: A brown mestizo woman, well developed and well 
nourished; but heavily jaundiced. Many of the teeth showed dental caries, and there 
were evidences of pyorrhea. Heart and lungs were normal. The abdomen was slightly 
tender, and especially in the two upper quadrants. The spleen was enlarged to about 
three finger-breadths below the costal margin; and the liver was quite tender, with the 
lower margin palpable. 

Laboratory tests showed: black urine, with a large amount of albumen; haemoglobin, 
65%; white blood count, 7,000; thick-blood film, positive for estivo-autumnal malaria. 

Treatment with caffeine sodio-benzoate and sodium bicarbonate was begun at once. 
Her condition gradually became worse, as the urinary suppression began. On October 2, 
an intramuscular injection of fifteen grains of quinine dihydrochloride was administered 
together with twelve drops of adrenalin chloride. As her condition became gradually 
more alarming, hemostatic serum was injected later in the evening. From the morning 
of October 2, until the time of her death some 24 hours later, she did not void once; but 
lapsed gradually into delirium and then into coma. 


The blanket treatments of quinine and plasmochin for the entire Division 
were concluded at the end of October, 1930; and, in order to determine whether 
or not any reduction of the malarial index had been effected, a malarial survey 
was made of all the camps in the Division, beginning November 5, and ending 
December 1, 1930, the tabulation of which is as follows: 


Total Percentage 

Name of Camp Examined Positives Positive 
ICES Ae Se ee kad 72 vi 9.72 
e OYTO ear rie a ee gs hae en 65 6 9.23 
Farmso; 9 aud tasesluine . 0. 19.02 5. TS 12 10.48 
Harms 4: andsaee cies oe ts, FEO 148 13 8.78 
Vena ciR bres wee) ee eh ete en er 29 — — 
ATM Sao CNG OMe eR esis ods) 6 RA ne he 15 £2.29 
Cast LoL eae eee ee ef 174 22 12.64 
eatGriicee men eee Pee et, GENTE 2 85 8 9.41 
al Te etree. ay See OT ace) 28 ere oe 90 9 10.00 
ECE CE huey (oo DRE he eek nn eee ame ar 26 3 hie os 
BATTANCO tet cae Cre mek) chi, My NSE 5 50 5 10.00 
NICveCHIOMEE Te, ne ec te ee 31 2 6.45 
DDGsIC anos ema... ROM. LARA Siay 8: 67 13 19.40 
I CUAME te are. ts A Ak «kA oe, beat nd. 70 6 Sor 
BIT DMC ODUSTI «23k... fue ehareh eh ozo: 83 6 noe 
Lary alte ek ee ty ee te, 20 . 15.00 
VETER Ce me ee) pat Cine ML VRRP EN eS 74 ci 14.86 
Sixedla-Damanaronrs 44) habmeinsied f78 haus 70 13 18.57 
Cooma TACR ON OTe we ce 8 ee ee 48 3 Gi 2D 
Pin ellie dees ee eae eee eee 26 2 7.69 
PAV GODLA ML Re ee ee Cape aR ear h Se ds 67 10 14.92 
Vevey t Abomiia. Gels! i eile ie ae.) 14 1 7.14 
NENT 8 eee Py ae, Ck BAe EeD FEMS MC EG Ae ee aN 49 4 8.16 
PERE OTIS nl ane en lta Sinead Gee eee 39 3 7.69 
POT ORL et vate too ee im Pete Cee ne 53 6 11.32 
ili rineee meine 20D Ue eid hang fies hag 8 0) < 30 2 6.66 
eisai des} cae sie eee or Sem coe 43 #i 16.27 
OUT ge aa ON lay 92 8 8.69 
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In the United Fruit Company’s Annual Medical Report for 1928, under the 
title of “Supplementary Notes After Malaria Survey Reports,” is included a 
complete outline of previous surveys. 


CONCLUSION 


There is probably little to be concluded from the data contained in this paper 
save, perhaps, that plasmochin may have played a rather more active rdéle in 
effecting a reduction in malaria infections than it was given credit for in our 
earlier attempts to determine its exact value in tropical sanitation. Its modus 
operandi may be more or less insidious and its effects be latent. Furthermore, it is 
emphasized that, with the malarial reduction, there was a simultaneous decrease 
in the Hospital admissions, which was in more or less direct ratio to the malaria 
decline, but decidedly greater than the decrease in the number of employees, 
despite the fact that those beyond middle life almost predominate in the labor 
contingent. 

I am of the opinion that plasmochin has a decided value in a community such 
as the Panama Division, where there is a comparatively limited turnover in labor 
and, consequently, by sufficiently frequent plasmochin and quinine blanket 
treatments the sterilization of the gametocytes in the carriers can be repeated at 
given intervals. It is quite obvious that communities with large and continuous 
labor turnover would profit more by devoting stricter attention to larvicidal 
measures and destruction of adult mosquitoes than by blanket treatments, 
though it would seem inadvisable to entirely discontinue the latter. 

It is possible that there is an increase in hemoglobinuria where blanket treat- 
ments of quinine and plasmochin are administered, or where quinine prophylaxis 
is practiced. To counteract this, however, I feel certain that, where these 
blanket treatments are given regularly, there is a substantial reduction in serious 
cases of malaria. It is unreasonable to suppose that plasmochin is responsible 
in any greater degree than quinine for any such increase in hemoglobinuria. 

In his article in the Journal of the American Medical Association, of October 4, 
1930, entitled ‘“‘The Treatment of Malaria,” Dr. C. C. Bass, in referring to one of 
my articles on plasmochin, remarked: ‘‘Brosius reported ten, or 163%, of sixty 
patients taking as much as 0.06 gm. daily as suffering from cyanosis, hemo- 
globinuria, nausea, headache or relapse.”’ This was in the experimental stage when 
we still used the drug in accordance with the recommendations of the German 
investigators who first introduced it. Moreover, the group of symptoms to 
which Dr. Bass alluded was very seldom alarming; and, indeed, I have seen 
equally serious untoward symptoms and signs (though far less common) result 
from quinine idiosyncracy. In our present method of administration, whereby 
we give to our Hospital patients only 2 or 3 plasmochin compound tablets a day 
for three days and repeat the dosage again after about a week of strictly quinine 
treatment, we never see any of the untoward signs referred to by Dr. Bass. 

During the ensuing year, it is our plan in this Division to administer more 
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frequent divisional blanket treatments, and to give still smaller doses of plasmo- 
chin in accordance with the recommendations of Dr. W. E. Deeks to determine 
whether the result will be equally as effective. 
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QUININE-PLASMOCHIN COMPOUND IN MALARIA 
VicENTE Bustitto, M.D. 


United Fruit Company Hospital 


Banes, Cuba 


INTRODUCTION 


The most difficult problems encountered in the anti-malaria campaign being 
carried on in the Banes Division are (1) the aversion that the laboring classes 
have to quinine and (2) the continuous ingress of new laborers throughout the 
crop season, many of whom are infected with malaria. Our laboring class is 
composed of Cubans, Haitians, Jamaicans and a few Spaniards. In previous 
years a large contingent of Haitians, up to 5,000 men, were imported into the 
Division at the beginning of each crop season, with the understanding that they 
were to be repatriated at the end of the crop. 

The incidence of malaria infection among this Haitian labor upon arrival 
averaged between 25% and 40%, while among the native Cubans and others the 
usual percentage of infection, as shown by repeated surveys, would be between 
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10% and 20%. For the crop beginning January 1930, no Haitian labor was 
imported. In their stead a number of Cuban families from various parts of the 
island (mainly from Santa Clara province) were brought in and colonized in 
order to stabilize labor. The incidence of infection among these, upon their 
arrival, was found to be 15%. 


ANTI-MALARIA CAMPAIGN 


The general measures adopted for malaria control are as follows: 

1. (a) Repeated blood examinations in the various camps of those individuals 
suspected of being infected. (b) Treatment of those found infected for as long a 
period as possible, with reéxamination of their blood at frequent intervals. 

2. Continuous education of the people regarding prophylactic sanitary 
measures and the necessity for taking quinine when suffering from the disease. 

3. Careful search for anopheles breeding areas and destruction of larvae with a 
Paris green and dust mixture (1:100), by a sanitary squad composed of one 
sanitary inspector and 4 men. 


RovutTInE MALARIA TREATMENT 


Our routine malaria treatment consists in the administration of two ounces of 
concentrated magnesium sulphate solution the first day, followed by 10 grains 
of quinine twice a day, and 1 plasmochin compound tablet (0.01 gram of plasmo- 
chin) daily until 4 are taken when the administration of plasmochin is discon- 
tinued. Children under 5 years of age receive 0.005 gram of plasmochin daily 
for a period of 8 days, while the dosage of quinine is modified according to age. 
It has been deemed wise to give children the same total quantity of plasmochin 
that adults receive as we were uncertain whether a lesser total quantity would 
have the desired effect on the gametocytes, but a smaller daily dosage is ad- 
ministered to children in order to avoid the possibility of the development of 
toxic effects. No untoward effects whatsoever have ever been noticed with the 
dosage of plasmochin mentioned. The administration of 10 grains of quinine 
twice daily is continued until the patient has a normal temperature for 6 to 8 
days, when he is instructed to take 3 Pink Tonic Pills daily and one 5-grain 
quinine tablet every night for a period of two months. Plasmochin treatment is 
only given in the initial stages of an attack, in the manner described above; 
but is repeated in cases of relapses. Injections or larger doses of quinine are 
only used in the more severe forms of the disease. 


SUMMARY OF CASES TREATED 


Hospital Cases —From July, 1928, to May, 1929, there were admitted to the 
Haitian Ward of the Banes Hospital 107 cases of Malaria, of which 104 were 
estivo-autumnal (sub-tertian), 2 quartan and 1 tertian. A thick blood film 
examination was made immediately upon the admission of each patient and 
repeated on alternate days in those found infected. 
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As shown in Tables I, II and III, presenting the results obtained in each group, 
these 107 cases can be classified into three groups, as follows: 

Group I.—16 cases which had gametocytes in the peripheral circulation at the 
first examination. These were given the routine treatment above described, 
including quinine and plasmochin compound, from the time of admission. 


GROUP I 
Cases SHOWING GAMETOCYTES ON ADMISSION—TREATED WITH QUININE AND 
PLASMOCHIN 
ist Day 3rd Day 5th Day 7th Day 9th Day llth Day 13th Day 14th Day 
On Second Third Fourth Fifth Sixth Seventh 
Cases Admission Exam. Exam. Exam. Exam. Exam. Exam. 
fee Ox 

a eee 

3 recites 06s: Cx re & iS D. 

es ns | 

5 Be Ox a a be D 

6 me: Cx — — _ D 

7 poor Gor Cr Cx ka = = D 
8 oe Ux Cx = _ _ D. 

9 Cx Cx Cx Cx Ox Cx — D. 
10 Cx — — = D. 

LL a Ox Ox — - D 

12 eS = 2 L D 

io COxx _ — — D 

Oxx Oxx : LS 

os Cxx Ones es a p 

15 Cxx Ox _ —_ 1 D0 

16 Pet Ox = es D. 


D. = Discharged. 


Group II.—49 cases which did not have gametocytes at the first examination, 
and which were given the routine treatment from the time of admission. In the 
group so treated, 7 cases or 14.29% showed gametocytes for the first time on 
the second or third examination—5 in the second and 2 in the third. All seven 
had gametocytes on the third examination; and three were still positive on the 
fourth, and one on the fifth, examination. The remaining cases became negative 


without showing any crescents. 
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GROUP II 
CasES NOT SHOWING GAMETOCYTES ON ADMISSION—TREATED WITH QUININE AND 
PLASMOCHIN 
1st Day 3rd Day 5th Day 7th Day 9th Day lith Day 13th Day 
On Second Third Fourth Fifth Sixth Seventh 
Cases Admission Exam. Exam, Exam. Exam. Exam, Exam. 
1 Ox Ox — — D. 
2 Ox _ _ _ D. 
3 Ox _ — _— D. 
4 Oxx Ox — — 1 
5 Oxx Ox _ — D. 
6 Ox _ _ - D. 
7 Ox Ox _ D. 
8 Ox — — iBy 
9 Oxx Ox Cx Cx — Ds 
10 Oxx = = _ D: 
11 Ox — _ — — D. 
12 Ox — — — = j Wh 
13 Oxx =_ — _ =_ D. 
14 Ox _ — — — DD! 
15 Ox — — — D. 
16 Ox — — — D. 
1 Quartan Qx — — D. 
18 Oxx _ “= — DD: 
19 Ox Cx Cx Cx Cx _ D. 
20 Ox — oo ibs 
21 Oxx Os Cx SE ee D. 
22 Ox Cx Cx = _ Ds 
2s Ox Ox Cx _ — D. 
24 Ox Gx Cx _ _ D. 
25 Ox Ox — - _ D. 
26 Oxx Ox _ = D: 
va Tertian _ = ao = D. 
28 Ox _ _ — ao iW 
29 Ox Ox = _ _ D. 
30 Oxx Ox _ _ — ey 
31 Ox _ = _ — DD, 
a2 Ox Ox — = _ i: 
30 Ox — _ — = D. 
34 Ox _ = ~ _ Di 
35 Hope — ~ — = D. 
36 Ox _ _ — D. 
OF Ox _ _ — = ih 
38 Ox Ox —_ ae D. 
39 Oxx ~ — — = 1: 
40 Ox — — — — D. 
41 Ox Ox _ — a ‘B: 
42 Ox — _ — -- D. 
43 Ox — — _ — DD 
44 Ox _ — — — D. 
45 Ox -- — — — D. 
46 Oxx Ox _ _ -- Ly 
47 Oxxx Ox _ — — D. 
48 Ox a — _ — 1 Be 
49 Oxxx \Ce Cx Cx — D 
Cxx : 


D. = Discharged. 
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GROUP III 


Casres Nor SHOWING GAMETOCYTES ON ADMISSION—TREATED WITH QUININE ONLY, BUT 
PLASMOCHIN ADDED IF GAMETOCYTES APPEARED 


ist Day 3rd Day 5th Day 7th Day 9th Day lith Day 13th Day 14th Day 
On Second Third Fourth Fifth Sixth Seventh 
Cases Admission Exam. Exam. Exam. _ Exam. Exam. Exam. 
3 Ox Ox — _ - b: 
2 Ox a _ = _ Ub? 
iy Ox _ a = — D. 
4 Oxx (on Cxx OCxx Ox Cx i D. 
XX 
5 Oxx Oxx — _ — D. 
6 Oxx — — ~ - D. 
7 Oxxx Ox _ = — D. 
8 Ox _ — = _ iw % 
9 Oxxx Ox — — - D. 
10 Ox Ox -- a oo D. 
11 Ox Ox Ox — _ Dy 
12 Ox _ — = _ D. 
13 Oxx ree Cx 2 fs D. 
XX 
14 Oxx _ — _ — D. 
VBS Ox _ _ — — D. 
16 Oxx Ox _ — — D. 
17 Ox — — _ — D. 
18 Oxx Ox Ox _ _ D. 
19 Ox — — - — D. 
20 Oxx Cx Ox — _ D. 
er Ox Ox — — aa 1). 
22 Ox — _ _ D. 
23 Oxx ie Cx Cx Cx D. 
x 
24 Oxx — _ _ iW 
26 Oxx Cx _ a D. 
26 Oxx _ - - bd: 
BT Oxx — — _ Dy 
28 Oxx Cx _ — iby 
29 Ox - _ _ ip. 
30 Quartan — _ — iD) 
31 Ox — _ DD: 
32 Ox Ox = _ i: 
33 Oxx Cx = — = i 
34 Ox _ _ — ips 
35 Oxx Cx — — (Ve 
36 Oxx — — — D. 
37 Oxx — — - D. 
38 Oxx Cx — = — D. 
39 Ox _ — = ihe 
40 Oxx ee Cx — = D; 
x 
41 Ox — —. — D. 
42 Oxx Cx — = =a D. 


D. = Discharged. 
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Group III. —A42 cases which did not show gametocytes at the first examination 
and which were treated by giving quinine alone on admission; the plasmochin 
compound being added after the appearance of the gametocytes. In this group, 
11 cases or 26.19% showed gametocytes at the second examination (8rd day 
following admission); and 5 were still positive on the third, 2 on the fourth, 2 
on the fifth, and 1 on the sixth examination. The remaining cases became 
negative without showing gametocytes. 

Field Cases—From January, 1930, to November, 1930, 355 new cases of 
malaria were found in the Deleite Dispensary, all of which were treated as 
described above. Reéxamination of their bloods were made at different periods; 
and a more careful search was made during September, October, November and 
December, when 254 of the 355 cases were reéxamined. The remaining cases 
had either left the Division or were not to be found at the time of the inspection. 
Of these 254 cases, relapses or reinfections occurred in 15 or 5.91%; and all 15 
had subtertian infections on both occasions. 

During October a general survey of the Division gave an incidence of 0.80%. 
This general survey included Haitians, Cubans, Spaniards and others; 850 thick 
blood drops were examined and 7 cases found positive. This survey was not 
selective, and all persons in the camps were examined, including a number of 
individuals who had previously been positive malaria cases. Of the 7 positive 
cases found during the survey, 2 had previously been found positive for malaria 
and were included in our list of field reéxaminations and in our 15 positive cases. 


CONCLUSIONS 


1. Since 31 of the 34 cases showing crescents became negative within less than 
nine days subsequent to the initiation of plasmochin treatment and 3 after the 
ninth day but before the thirteenth day, we may safely state that the doses of 
plasmochin here used are sufficient to cause a disappearance of gametocytes from 
the peripheral circulation in from 1 to 8 days in 91% of the cases and in from 9 to 
.12 days in the remaining 9%. 

2. The early disappearance of gametocytes in many cases might lead one to 
believe that plasmochin has a direct action on them. The work of Whitmore, 
Barber and Komp has shown that small doses of plasmochin are sufficient to 
devitalize the gametocytes; and, in consequence, I have concluded that in those 
of our cases in which their disappearance occurs late they have already been 
devitalized earlier in the course of treatment and their final disappearance is 
caused by a process of phagocytosis. 

3. Judging from the results observed in the survey, the reduction in Hospital 
cases and the small percentage of positive blood smears found in the last field 
reéxamination made, we may tentatively assume that our present anti-malarial 
measures as described are efficacious in controlling the disease. 
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EXPERIMENTAL EFFORTS TO TRANSFER MONKEY MALARIA 
TO MAN*+ 


HERBERT C. CLARK AND LAWRENCE H. DuNN 


From the Gorgas Memorial Laboratory, Panama, Republic of Panama 


A preliminary report on malaria in wild monkeys of Panama was made by the 
senior author (1) about one year ago but no success attended his efforts to secure 
a living specimen showing the disease. A later expedition has been made that 
did secure six juvenile and two infant monkeys with malaria. These animals 
were captured in the uninhabited portion of Panama known as the Coto and then 
transferred to our laboratory and placed in screened quarters. 

Several experiments in the transfer of monkey malaria to man have been made 
in the Eastern hemisphere that produced refractory results or were surrounded 
with circumstances that seemed to leave the question in doubt. In view of the 
fact that our Western hemisphere monkey malaria is difficult if not impossible to 
distinguish from human quartan and tertian malaria, it seemed wise to repeat 
such experiments in our region. 

Our experiments have been done in collaboration with the Gorgas Hospital 
and the Panama Canal Department of the United States Army. The former 
supplied the necessary hospital requirements and the latter, through the splendid 
support of the Commanding General of the Department and the Surgeon at the 
Corozal Post, secured human volunteers and selected from them the class of men 
desired for the work. We sought for young men who had lived in Northern States 
where malaria was not endemic and who had never left those regions until 
assigned to military duty on the Isthmus. During the month of March, 1930, 
eight volunteers were accepted. Note table 1 for the salient points of interest to us. 


Monkeys Usep IN EXPERIMENT 


Three juvenile and one infant red spider monkey (Ateles geoffroyr Kuhl) 
brought from the jungle of the Coto, Republic of Panama and having naturally 
acquired malarial infections were used as the donors in attempts to infect men 
and mosquitoes. One juvenile black spider monkey (Ateles dartensis Goldman) 
and one white faced monkey (Cebus capucinus imitator Thomas) were used as 
control animals against the direct blood method used on the men. These two 
monkeys had spent most of their lives in captivity and were negative daily over a 
long period of blood film examinations. 


* Presented at the American College of Surgeons Annual Meeting, October, 1930, at Philadelphia, 
ay 
+ Originally published in The American Journal of Tropical Medicine, Vol. XI, No. 1, January, 
1931. 
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TABLE 1 
Time on Isthmus 

Name Age Days Home State 
VAS | oie eee ta ee ae ee 19 14 Michigan 
He Gar re | Py ie ee 21 ii Michigan 
ASA) RES DRAG ee eee 22 14 Michigan 
OL ADD: fect We ea eee 20 30 Wisconsin 
He'd Be tee See ae ee 18 14 Connecticut 
ALD 4 42 28 GR eR ene 21 Zs Pennsylvania 
Ji GL: eS See 21 7 Pennsylvania 
Go Re Gaeuis. Mali sae eee eee 21 ré Iowa 


The three juvenile red spider monkeys (Lab. Nos. 3, 4 and 6) were carrying a 
moderate degree of malarial infection. ‘The infant red spider monkey (Lab. No. 
7) was seriously ill with malaria and died before the experiments were concluded. 


First STaGE oF EXPERIMENT 


The first five men listed in the table were selected for the direct blood transfer 
from the juvenile red spider monkeys (Nos. 3, 4 and 6) since these animals were 
large enough to stand the shock of aspirating blood in sufficient amount for use. 
The infant red spider monkey only weighed 13 pounds and was too sick to risk 
as a donor of blood for the men. It was, therefore, saved to act as host for the 
mosquitoes. The juvenile monkeys carried a moderate but satisfactory degree 
of malarial infection for use in the test. These animals were given a general 
anesthetic (ether) on March 11, 1930, and blood was then aspirated from the 
heart under aseptic conditions. They recovered from the shock promptly and 
all of them are still living and showing occasional malarial relapses. The fresh 
whole blood was immediately administered to the five men without the addition 
of any saline or citrate solutions. Each man received 1 cc. intravenously and 
0.5 cc. subcutaneously except in the case of H. J. B. whose intravenous dose was 
0.5 ce. due to trouble caused by coagulation of the specimen. The men were > 
sent to Gorgas Hospital for isolation and observation. ‘There was no apparent 
reaction to the introduction of this foreign blood. We conducted thin and thick 
blood film examinations twice a day throughout the entire period of confinement 
in the hospital in addition to the routine examinations made by Gorgas Hospital. 


Buack SpmER Monkey Controu (Las. No. 11) 


At the time these five men were given the direct blood inoculations this control 
monkey was also given 1 ce. of red spider monkey blood. ‘This was an intra- 
peritoneal and subcutaneous inoculation. The monkey (Lab. No. 11) developed 
positive blood films for malaria on the eleventh day, later became very ill with the 
disease and died of it on the forty-eighth day after the inoculation. A solution of 
quinine (38 grains a day) was given during the last four days of its illness with no 
apparent effect. 

None of the five men developed any noteworthy evidence of illness although a 
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few doubtful intracorpuscular bodies were found in an occasional blood film by 
some one of the four technicians who searched the daily set of blood films. At 
the close of two weeks the direct blood method was considered a failure and we 
resorted to efforts at mosquito transfer with this group as well as the second group 
of three men. 


SECOND STAGE OF EXPERIMENT. TRANSFER EFFORTS WITH MOoOSsQuITOES 


We, of course, did not know what, if any, mosquitoes were responsible for 
malaria in monkeys. This work was done in the dry season when it is difficult to 
find mosquito larvae in sufficient abundance to support such an experiment. 
Since the Anopheles mosquitoes play an important rdéle in the transfer of human 
malaria we used all of the available larvae of this genus to rear and feed on our 
monkeys. We worked with Anopheles albimanus, Anopheles tarsimaculatus, 
Anopheles argyritarsts and Anopheles pseudopunctipennis. These four species 
happen to include the most important transmitters of malaria in Panama. Dar- 
ling’s (2) experimental work on attempts to infect the Anopheles of Panama found 
that he could infect 70.2 per cent of A. albimanus, 60 per cent of A. tarsimaculatus, 
12.9 per cent of A. pseudopuncitpennis. He had too few of A. argyritarsis to form 
an opinion but he later found one of this species naturally infected in a house 
catch that he examined. 

Mosquito biting on the malaria monkeys was started with a few lots on March 
10, 1930 and was continued until March 25, 1980. Mosquito lots 1, 2, 3, 4, 5, 6, 
7 and 8 were fed on the sick infant red spider monkey (Lab. No. 7) and this mon- 
key’s blood was richly parasitized. All forms of the parasites could be found but 
gametes were very abundant, ranging as high on one day as 100 to a field in a 
thick blood film. 

Mosquito lots 9 to 20 were fed on the juvenile red spider (Lab. No.6). This 
monkey’s blood film contained about 1 gamete to two microscopic fields. See 
table 2 for mosquitoes used. 

On March 19, 1930 the mosquitoes were considered ready to use on the men. 
These were the last three men on the list. A. tarsimaculatus was used on A. D. 
who received 25 bites from March 20 to April 1, 1980. Lots 7, 8, 10, 12, 13 and 
C were used. A. pseudopunctipennis was fed on J. H. K. who received 30 bites 
from March 19 to April 1, 1930. Mosquito lots 3, 5 and 11 were used. A. albi- 
manus was selected to feed on C. R. G. who received 45 bites from March 19 to 
26, 1930. Mosquito lots 1, 2, 4 and 6 were used and all of these were fed on the 
seriously ill infant monkey No. 7. 

These men were observed until April 21 without findings of any consequence to 
record except in the case of A. D. who ran an elevation of temperature to 100.6 on 
April second and there-after had several elevations at or near 100°. On April 17 
and May 7 he showed one or two forms that we consider to be malarial parasites 
but there was nothing satisfactory to report. 
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TABLE 2 


Recorp oF Mosqurirors Usep In BiriInc EXPERIMENTS ON THE TRANSMISSION OF 
Monkey Matraria 


Number Fed on 
of 


Lot Number Infected 
ro) Mosquitoes Monkey Date of Infective 
Mosquitoes in Lot Species of Mosquitoes Number Feeding 
1 L7 A. albimanus v March 10* 
2 9 A. albimanus t March 10-11 
3 17 A. pseudopunctipennis 7 March 11 
4 10 A. albimanus 7 March 12-13 
5 5 A. pseudopunctipennis ‘s March 12 
6 10 A. albimanus ff March 14-15 
fd 14 A. tarsimaculatus z March 14-15 
8 7 A. tarsimaculatus i March 17 
9 5 A. albimanus 6 March 17 
10 5 A. tarsimaculatus 6 March 17 
11 4 A. pseudopunctipennis 6 March 17 
12 7 A. tarsimaculatus 6 March 19 
13 2 A. tarsimaculatus 6 March 20 
14 4 A. argyritarsis 6 March 20 
15 19 A. tarsimaculatus 6 March 21 
16 24 A. tarsimaculatus 6 March 21-22 
17, 8 A. argyritarsis 6 March 21-22 
18 6 A. pseudopunctipennts 6 March 22 
19 18 A. tarsimaculatus 6 March 24-25 
20 14 A. pseudopunctipennis 6 March 24-25 
21 4 A. argyritarsis 6 March 24-25 
A 2 A. argyritarsis 6 March 17 
B 2 A. albimanus 6 March 24-25 
C i A. tarsimaculatus 6 March 25 


* (This lot nearly all fed on Monkey 7 again on March 14.) 


STAGE THREE OF THE EXPERIMENT 


It was now decided to use two men from this last group for a direct inoculation 
subcutaneously of heavily parasitized monkey blood from the black spider monkey 
(Lab. No. 11). This was the control animal in the first stage of the experimental 
work. A. D. was permitted to continue since it was thought he might develop an 
attack. On April 21, 1930, J. H. K. and C. R. G. were taken to the laboratory 
where they each received 2 cc. of fresh whole blood from the heart of the sick 
black spider monkey. This was injected subcutaneously at the lower angle of 
the left scapula. This monkey’s blood was very heavily parasitized at the time. 
Nothing of note occurred as a result of these injections in the men. The white 
face monkey (Lab. No. 9) was also injected with blood from the black spider 
monkey as acontrol. The intraperitoneal and subcutaneous methods were used. 
It became positive for malaria on the 11th day and passed a serious illness but 
now appears to have recovered spontaneously. There are times when its blood 
films still show a few parasites. 
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STaGE Four or THE EXPERIMENT 


The first graup of five men were now subjected to mosquito biting. 


A. pseudopunctipennis was used on R. F. A. who received a total of 19 bites, 
April 1 to 7, 1930. Mosquito lots 3, 5, 11 and 20 were used. 

A. tarsimaculatus was used on A, A. R. who received 28 bites from March 30 to 
April 7, 1930. Mosquito lots 12, 13, 16 and C were used. 

A. tarsitmaculatus was also used on E. C. C. who received 28 bites from March 
30 to April 7, 1930. Mosquito lots 8, 10, 15 and 19 were used. 

A. albimanus was used on O. A. D. He received 21 bites from March 27 to 
April 7, 1930. Mosquito lots 1, 4, 6, 9 and B were used. 

A. argyritarsis was used on H. J. B. and he received 15 bites from March 26 to 
April 7, 1930. Mosquito lots 14, 17, 21 and A were used. 


Nothing resulted from these efforts to transfer the parasite. 

Mosquitoes dissected three weeks after feeding on monkey malaria revealed 
glands positive in 2 out of 18 A. tarsimaculatus, 1 out of 7 A. albimanus. A. 
pseudopunctipennis (11) and A. argyritarsis (4) were negative. 

The first group of five men were admitted to Gorgas Hospital March 11, 1930, 
and were discharged April 28, 1930. The case numbers are 313028 to 313032. 

The second group of three men were admitted March 19, 1930, and discharged 
May 12, 1930. The case numbers are 313337 to 313339. 


CONCLUSIONS 


1. We conclude that red spider monkey malaria and the human benign species 
of malaria that it so closely resembles are not identical and that the monkey is not, 
therefore, a reservoir for human malaria, in view of the fact that two control 
monkeys of different species from the red spider monkey developed acute attacks 
of malaria on schedule time (eleven days) and that no symptoms and no satis- 
factory laboratory findings developed in eight men representing the best type of 
non-immune subjects. 

2. It remains to be seen, however, what may happen when an infant monkey 
(born free of opportunities to acquire monkey malaria) is inoculated with human 
malaria of the benign species. We await this opportunity, but circumstances 
indicate it will not acquire the disease. 

3. The knowledge gained by our local field and laboratory work on monkeys 
offers one practical feature. The infant and juvenile monkeys of certain species 
(Ateles and Cebus) offer a better animal for research in malaria than the bird 
which is customarily used. 

4. It is interesting to note that two specimens of A. tarstmaculatus and one 
specimen of A. albimanus fed on the monkeys showed positive glands on dissec- 
tion. Further work is indicated in feeding mosquitoes on monkey malaria since 
it may at least assist in providing teaching material. 
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SECTION III 


THE DIAGNOSIS OF ENDAMOEBA HISTOLYTICA* 
ERNEST CARROLL Faust, M.A., Ph.D. 
Professor of Parasitology, 
Tulane University Medical School, 
New Orleans, La. 


The early diagnosis of the pathogenic intestinal ameba, Endamoeba histolytica, 
from the time of its discovery by Loesch (1875) up to the World War, depended 
on the finding of the active stage of the organism (i.e. the trophozoite), either in 
passed stools or in autopsy section. The work of Wenyon (1915), Dobell (1919), 
Kofoid (1921), W. M. James (1927) and others has developed a technic for the 
accurate differential diagnosis of this organism, dependent primarily on a study 
of Schaudinn-fixed hematoxylin-stained preparations. In its simplest modifica- 
tions, this technic can supply fecal films ready for diagnostic study two hours 
after the stool has been passed, but this procedure requires a skilled technician 
trained in the method and free from other duties for the period while the slides are 
being prepared. Boeck and Drbohlav (1925), Andrews (1925), Craig (1927), 
and others have developed the use of the culture method for the diagnosis of /. 
histolytica, while Craig (1928) has more recently come to rely on a complement- 
fixation technic for his diagnoses. 

Examination of more than 40,000 specimens from more than 13,000 patients in 
the Peiping Union Medical College, Peiping, China, between the years 1923 and 
1928 (Faust, 1929), in which Endamoeba histolytica occurred in 20.3 per cent of the 
patients, was made on a basis of fresh preparations both unstained and with the 
eosin-iodine method (after the technic of Donaldson), checked by the prepara- 
tion of Schaudinn-fixed hematoxylin films. An analysis of these data indicated 
that there was a 5 per cent error in the diagnosis of the fresh specimens; that there 
was also a 5 per cent error in the diagnosis of the hematoxylin-stained specimens, 
but that these errors did not coincide. It is therefore evident that the most 
accurate diagnosis would require a combination of both of these methods. How- 
ever, this 5 per cent error in either case is probably less than the error of the 
personal equation in interpreting the picture of the organism under optimum 
laboratory conditions. 

In view of the findings in this series of cases the technic which has been adopted 
and utilized by the writer since 1928 has consisted in the use of Donaldson’s iodine 


* Contribution from the Parasitology Laboratory, Department of Tropical Medicine, Tulane 
University. 
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staining of fresh films, in conjunction with an examination of unstained fresh 
films. Up to the present time approximately 10,000 specimens have been 
examined by this method, utilizing the hematoxylin-stained preparations as a 
check only in those cases (about 5 per cent) where doubt existed as to the type of 
organism present in the film due to poor resolution of the preparation. This tech- 
nic has consisted in the examination of as fresh fecal material as could be obtained 
from the patient. A drop or two of physiological salt solution has been placed on 
an absolutely clean fecal slide* (40 x 75 mm.) and a small representative portion 
of the fecal material thoroughly mixed with this diluent until a thorough com- 
mingling was obtained. Anattemptis made in each case to make a smear approxi- 
mately 25 mm. wide and 50 mm. long. When this smear has been sufficiently 
thinned to allow good resolution when examined under the microscope, a clean 
22 mm. cover glass is placed so as to cover the right-hand half of the film. A 
small drop of Donaldson’s iodine (saturated solution of iodine in 5 per cent aque- 
ous potassium iodide) is then added to the left-hand portion and thoroughly 
mixed with it, after which a clean cover glass is placed on this portion of the film. 
The slide is then placed on the microscope stage and examined with both low and 
high dry objectives. After the gross material has been examined in this manner 
a portion of the stool is centrifuged and the concentrate examined in a similar 
manner. In the former film, both active and encysted forms of all of the intes- 
tinal protozoa are easily observed; in the concentrated material cysts are the more 
frequent, since the concentration technic will either destroy a considerable num- 
ber of the trophozoites or will produce their encystment. The eosin portion of the 
Donaldson’s technic has been omitted, since it was originally introduced to detect 
dead organisms and no particular advantage is obtained today by its use. In the 
unstained portion of the film the nuclear chromatin, and the chromatoidal bodies 
when present, stand out in contrast against the less refractive cytoplasm of the 
cell. In the iodine-stained portion the chromatin elements of the nuclei and less 
frequently the chromatoidal bodies stand out as unstained organelles against the 
iodine-stained cytoplasm. With this technic the writer has had no difficulty in 
differentiating the active H. histolytica from the more sluggish trophozoites of E. 
coli. In the encysted stages it is possible to make out 1, 2, 3 or 4 nuclei and 
rarely (in about 1 per cent of the cases) 5 to 8 nuclei in Hndamoeba histolytica. 
When the chromatoidal bodies are present (in about 10 per cent of #. histolytica 
cysts) they have definitely rounded ends and cannot be mistaken for the splin- 
tered chromatoidals of E. coli cysts. The chromatin dot of the nucleus of £. 
histolytica is characteristically in the center of the nucleus, but occasionally it 
appears to be slightly eccentric in position. The cyst is usually although not 
always smaller than that of H. coli, usually although not always larger than 
that of Endolimax nana. It is commonly spherical, although at times somewhat 


* The least film of oil on the slide absolutely spoils the preparation, as does oil in the stool speci- 
men placed on the slide. 
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oval or compressed. Its wallis more delicate than that of /. coli, the consistency 
of the cytoplasm less dense and usually less granular. On the whole it is easier 
to focus through the cyst of H. histolytica under high powers of the microscope 
than through those of H. coli, Kndolimax nana and Iodamoeba. Occasionally 
there is a diffuse glycogen mass in LF. histolytica; this is never as dense as one finds 
in #. coli and the outline is much less distinct than it is in the glycogen mass of 
Jodamoeba. 

In addition to differentiating the cyst of Weer histolytica from that of E. 
colt, E. nana and Iodamoeba, it is necessary at times to rule out Blastocystis. 
This yeast cell frequently corresponds in size to that of the cyst of E. histolytica. 
In unstained preparations its resolution is poor, but in stained preparations it is 
easy to see that the cytoplasm is confined to the rim of the cell and that the center 
consists of a vacuole which is frequently filled with glycogen. Not uncommonly 
in the iodine-stained portion of the film these Blastocystis organisms are badly 
shrunken and in this way they can be distinguished from amebic cysts. 

It is not the purpose of this paper to evaluate the pathogenicity or clinical im- 
portance of E. histolytica in those cases in which only cysts of the organism are 
found. It needs to be emphasized, however, that in the Orient, in the southern 
United States and in Panama, in which regions the writer has had considerable 
experience in making fecal examinations, there are large numbers of the popula- 
tion who are constantly passing cysts without showing any active dysentery. In 
this connection it may be noted that FH. colt trophozoites are seldom observed 
unless the stool is of a liquid consistency. This latter condition, however, not 
infrequently occurs after the purgative has been administered to the patient. 

The question arises as to the number of stools it is necessary to examine in order 
to obtain an accurate estimate of the presence or absence of EH. histolytica in the 
patient’s intestine. In old chronic cases, where the passed stool is more or less 
unformed it has been the writer’s experience that it is frequently necessary to 
have absolutely fresh bed-pan specimens for immediate examination in order to 
obtain the trophozoite stage. If the specimen is even an hour old in some cases 
the trophozoites degenerate and no cysts arefound. Frequently a proctoscopic 
examination is more satisfactory. In the case of “‘cyst passers’? in more than 
1300 patients in the Santo Tomas Hospital in Panama (Faust, 1931), on whom 
three or more examinations were made, only 15.3 per cent were positive on every 
examination; 65.6 per cent were positive only once during the period of examina- 
tion and of these 7.6 per cent showed the organism only after the third examina- 
tion. On the whole, it may be said that three examinations, made by a careful 
laboratory worker, who is capable of recognizing the differential characteristics 
of EL. histolytica, may, with the technic which the writer has employed, with 
reasonable certainty determine whether the patient does or does not harbor 
Endamoeba histolytica. 
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THE TREATMENT OF AMOEBIASIS WITH ANAYODIN 
F. W. O’Connor, M.R.C.S. anp C. R. Huse 


From the Department of Medicine, Presbyterian Hospital, Columbia University 


For the treatment of amoebiasis, due to infection with Entamoeba histolytica, 
three preparations are especially advocated at the present time. These are the 
double iodide of emetine and bismuth by mouth, emetine hydrochloride sub- 
cutaneously and yatren orally as well as rectally. The administration of any of 
these drugs has given satisfactory results in a high percentage of cases; neverthe- 
less, a small proportion of infections prove refractory to treatment. Some 
patients complain that they cannot tolerate emetine while a few develop definite 
signs of emetine toxicity. Whereas patients will readily take yatren by mouth, 
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some object to the rectal treatment or fail to carry it out. For these reasons it is 
difficult always to evaluate the effects of treatment with any of the compounds 
mentioned. | 

In 1928, while studying the effects of various drugs for the treatment of amoe- 
biasis, the writer’s attention was drawn to a preparation having the trade name, 
‘“Anayodin.”” The principal virtue claimed for Anayodin is that it is an efficient 
amoebicide. It is safe in that it causes no serious symptoms; and furthermore, 
from the patient’s standpoint, it is in no way disagreeable to take. 

The formula, as given by Ernst Bischoff, the manufacturer, is: 

“ANAYODIN is Iodoxyquinolin sulphonic acid with the addition of 22% 
Sodium bicarbonate. 

It has the empiric formula C,;H,INSO, and the following formula 


SO;H H 


H-Co4 af Son 
ro 1 Jon 
NK ONS 


| 
OH 


Each 4 grain ANAYODIN pill contains 31> grains iodoxyquinolin sulphonic 
acid and 1’y of a grain of sodium bicarbonate. The sodium bicarbonate is added 
merely to increase solubility, not for any therapeutic action. 

Iodoxyquinolin sos acid contains 28% of iodine, so in each pill there is 
.896 or practically 7’o of a grain of iodine. This iodine is so firmly fixed that no 
trace of free iodine can be found in ANAYODIN pills, powder or solution. 

The pills are enteric coated to protect them from the gastric fluids and permit 
them to enter the small intestine unchanged.” | 

In the present series fifty-one cases* have been studied and treated. Of these, 
six were suffering from acute amoebic dysentery at the time of examination. 
These patients complained of abdominal pain and the passage of numerous soft or 
liquid stools containing blood and mucus, in which subsequently were found 
actively motile free amoebae containing red blood cells. In two of these cases 
complaining of tenesmus, amoebic ulcers were observed in the rectum through the 
proctoscope. Eleven of these cases, when examined, were not suffering from the 
acute disease but gave histories of acute attacks similar to the above and asso- 
ciated with loss of weight within recent periods which varied from a few weeks to 
several months. In five cases there was a history of alternating attacks of diar- 
rhea, without visible blood or mucus, and constipation, accompanied by attacks 
of abdominal pain and a general feeling of ill health. The remaining twenty- 
nine cases were persons in whose stools Entamoeba histolytica cysts were found 


*Dr. O’Connor has complete protocols of all his cases; but with present paper, at the Editor’s 
request, only the main facts have been stated. 
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during routine examinations in connection with some gastro-intestinal complaint 
in which, however, there was no definite history of amoebic dysentery or diarrhea. 
In two of the cases with amoebic dysentery the condition was complicated by 
amoebic liver abscess. In one case the amoebic condition was complicated by 
bacillary dysentery. In this patient’s stool Flexner Y bacillus was isolated. 


TREATMENT 


All the cases with acute dysentery were treated in bed having first been put on 
liquid diet. The rest of the cases were advised to take soft diet during their 
treatment as out-patients. 

The administration of the drug is simple. The patient takes four pills of 
Anayodin with meals, three times a day, making a total of twelve pills per day 
for eight days. Therefore, at the end of treatment the patient will have taken 
ninety-six pills. 

In all the cases except two, drug treatment was not associated with any dis- 
agreeable symptoms. ‘Two of the patients complained that diarrhea became 
more profuse. Since these two patients were being treated as out-patients they 
were advised to assume the recumbent position after which the diarrhea ceased. 


RESULTS 


In 49 of the 51 cases the patient made an uninterrupted and uneventful 
recovery and good health has been maintained. The stools in all these cases 
have been microscopically controlled for a period of over a year in most of the 
cases, two years in some, and never less than six months. No evidence of cysts 
or free forms of Entamoeba histolytica has been found since treatment in any of 
these cases. 

One case, a lady missionary from Persia, improved considerably after treat- 
ment with Anayodin; but after two months, during routine follow-up study of the 
stool, Entamoeba histolytica cysts were again found. A second course of Anayo- 
din was administered; and since then, one year ago, there have been no symptoms 
- and no parasites have been found in the stools. 

The second case, an American born soldier aged 44, was admitted to the hos- 
pital in a state of extreme collapse. Bacterial culture of the stool which con- 
sisted of blood and mucus revealed Flexner Y bacillus. On microscopic study 
large numbers of actively motile free Entamoebae histolytica containing red blood 
cells were found. Treatment with Anayodin was at once instigated. Within 
twenty-four hours the number of stools was reduced from twenty-four to ten and 
amoebae could not be found in the stools. However, the patient got rapidly 
weaker and died in twenty-four hours. At autopsy, the large intestine, including 
rectum, was found to contain large numbers of typical amoebic ulcers. No 
amoebae were found in the intestinal contents nor from the mucus on the surface 
of the ulcers; but subsequently, in microscopic sections of the bases of the ulcers, a 
few amoebae were found on the submucosa. 
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Cases CoMPLICATED BY LIvER ABSCESSES 


Two cases were complicated by liver abscess. In one, a Chinaman, a diagnosis 
of liver abscess had been made and pus was evacuated before amoebae had been 
found in the stool after repeated examinations. While still in bed following 
operation, the patient had a typical attack of amoebic dysentery and Entamoebae 
histolytica were found in the stool. The patient was treated with Anayodin and 
made an uninterrupted recovery. He has been observed at intervals for two 
years without any return of symptoms, while amoebae have not again been found 
in the stools. 

A second case, an Italian woman, resident for thirty-five years in New York 
City, was admitted to the hospital with signs of liver abscess. Examination of 
the stool revealed pre-cystic and cystic forms of Entamoeba histolytica. An 
open operation was performed and pus was evacuated from the liver. In the 
exudate from the walls of the abscess cavity motile Entamoebae histolytica were 
found in large numbers. Treatment with Anayodin was then given and para- 
sites rapidly disappeared from the stool. A few weeks later the patient developed 
signs of sub-phrenic abscess and at a second operation a large quantity of pus was 
evacuated and in the exudate from the walls of this abscess, motile amoebae 
containing red blood cells were also found. The abscess cavity was washed out 
with a 1% solution of emetine hydrochloride and the sinuses from both opera- 
tions healed without further trouble. For more than a year this patient has 
remained free from symptoms and no parasites have been found on microscopical 
examination of the stools. 


SUMMARY 


1. Fifty-one cases of amoebiasis have been treated with Anayodin. 

2. One case complicated by bacillary dysentery (Flexner Y type), admitted to 
the hospital in a prostrate condition, died. 

3. One case following treatment with Anayodin relapsed. Following a second 
treatment with the same drug, she completely recovered. 

4. Forty-nine cases treated with Anayodin remained free from symptoms and 
during a control period varying from six months as a minimum to two years no 
amoebae, free or encysted, have been found in the stools. 

5. Amoebic abscess of the liver does not seem to be affected by Anayodin given 
orally which appears to exercise a direct action on the parasites in the intestinal 
tract only. 

6. The present experience suggests that Anayodin is an effective amoebicide 
in cases of intestinal amoebiasis. 

7. The administration of the drug is attended by no unpleasant symptoms as a 
rule. 
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TREATMENT OF AMOEBIASIS WITH PREPARATIONS OF 
IODO-OXY-QUINOLIN SULPHONIC ACID 


Ernst THONNARD-NEUMANN, M.D. and Francisco VALERA, M.D. 
United Fruit Company Hospital 
Santa Marta, Colombia 


The efficacy of the treatment of acute amoebic dysentery with emetine injec- 
tions and large oral doses of bismuth subnitrate which was recommended and 
adopted in 1913 by Deeks is, in our opinion, still unsurpassed by any other 
therapeutic measures. 

In this Division the incidence of amoebic infection of the bowels has always been 
high, and stool examinations still very often reveal the presence of Endamoeba 
histolytica. Under such circumstances, one would expect acute amoebic dysen- 
tery to be of frequent occurrence; but this is no longer true. 

Whereas in 1925, 42 per thousand employees were treated in this hospital for 
amoebic dysentery, this rate decreased during the next five years to nine per 
thousand. In 1929, the last year of this period, only two cases, (one an employee) 
were admitted for amoebic abscess of the liver. We believe this change to be due 
mostly to the improvement of drinking water thru the medium of wells installed 
throughout the Division. 

Among foreign employees, amoebic dysentery has become extremely rare, and 
the cases we observed during the last eighteen months showed only a small per 
centage with acute dysenteric symptoms. Often they presented the clinical 
picture of an acute gastro-enteritis, with fever, vomiting, gastric distress, and 
diarrhea of short duration frequently followed in from 24 to 48 hours by a period 
of constipation. More often, no history of dysentery could be obtained in these 
cases; and generally flatulence, tenesmus and constipation lead them to seek 
medical advice. In the macroscopical stool inspection of such cases, typical 
amoebic dysentery stools were absent in the majority. Stools which contained a 
fair number of vegetative forms of Endamoeba histolytica, were often well- 
formed and showed no blood though a small amount of mucus was usually pres- 
ent. In cases of a rather recent infection, or those due to intestinal irritation 
from a purge or to dietetic indiscretions the microscopic examination would 
reveal the presence of pus, blood and mucus in addition to amoebae. The symp- 
toms just described are more or less characteristic of the majority of primary 
bowel infections with amoebae, among foreign employees; and this statement also 
applies, to a certain degree, to the native population. 

The variation in their symptomatology can be attributed to several possible 
factors; and, of these, the following seem to us to be the most important: 

(1) A longer duration of the infection, due either to negligence or to the dis- 
concerting or misleading character of the symptoms. 
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(2) Frequent reinfections. 

(3) A change of diet, which is usually unbalanced. 

(4) Associated bowel diseases of other parasitic origin. 

(5) The frequency of accompanying diseases of other organs, (visceral syphilis, 
malaria, etc.) 

(6) The improper use of cathartics. 

Infants and older babies are the exception; and, with them, primary infections 
usually present a clinical picture of acute dysentery. 

It is beyond the scope of this paper to describe the protean character of the symp- 
toms of amoebic infections which are presented to us every day by our native 
patients. There is, however, one objective symptom which we have found of 
value in the physical examination of obscure cases of chronic amoebic infection of 
the bowels. So far as we know, it was first described extensively in the literature 
by A. de Silva-Mello (Rio de Janeiro) Archiv fuer Schiffs und Tropenhygiene, 
Band 34, 1930, Heft 8, who calls it the “‘Sign of the Left Hypogastrium,” and, in 
describing it, says: ‘‘which consists of a more or less intense and diffuse tender- 
ness on palpating the abdomen in this region along the sigmoid and lower part 
of ascending colon.” 

The most frequent complaints elicited from our patients are chronic constipa- 
tion with its sequelae, occasionally interrupted for a short period by diarrhea of 
a moderate degree. We believe that this chronic constipation may not be due as 
frequently to a direct effect of Endamoeba histolytica upon the intestinal wall as 
to an alteration of the normal flora of the large bowel following infestation with 
this parasite which, more than likely, acts as a strong contributary factor in the 
production of this condition. While we admit that other causes, unrelated to the 
_ presence of this protozoon, no doubt operate; we believe that the effect of the 
treatment outlined in this report justifies our opinion that, in the great majority of 
the patients who harbored amoebae, this symptom was due to their presence. 

Upon the request of Dr. Deeks we have, during 1930, treated a series of cases of 
amoebiasis with Anayodin, which is chemically described as an Iodo-oxy-quinolin 
sulphonic acid with an iodine content of about 28%. We selected for treatment 
those cases in whom the presence of Endamoeba histolytica in the faeces was 
associated with objective and subjective intestinal manifestations. The therapy 
was exclusively oral. Adults were given four pills of four grains each three times 
daily until the stools became amoeba-free, but in any event for not less than three 
successive days. When circumstances permitted, this treatment was continued 
for a few more days after the stools had become negative. Later, after an inter- 
val of a few days, the treatment was repeated. As daily stool examinations were 
performed, we were able to determine the period of treatment required in each 
case before it responded to the drug. 

The previous experience of one of us with Yatren 105 (a composition of Iodo- 
oxy-quinolin sulphonic acid and 0.2% Diiodo-oxy-quinolin with an iodine content 
of 36.2%, which, during the past ten years, has been extensively used for the 
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treatment of amoebic infection of the bowels), lead us to treat a second series of 
patients with that drug, for comparative studies. As will be seen in Chart IT, 
the daily Yatren doses, upon the advice of the manufacturers, were generally 
kept below the former standard dose of 16 grains daily. 

In the Anayodin group, the average duration of treatment until a negative 
stool was obtained was two and one half days. Two relapses were observed— 
one became negative after only two days of Yatren treatment; and the other be- 
came negative after increasing the Anayodin dosage. Both were still negative 
two weeks after the termination of the second course of treatment. 

In the Yatren group, the patients were treated over an average period of 31 
days before a negative stool resulted. In spite of a prolonged observation of a 
number of cases which had to remain in the hospital for other reasons, no relapses 
were observed in this series. 

Cysts made their appearance under treatment two times (8%) in the Anayodin 
group, and five times (17%) in the Yatren group. At the end of the treatment, all 
55 cases were free from cysts. 20% of the cases were considered mild forms of 
acute amoebic dysentery, though they may have been acute exacerbations of a 
chronic amoebic infection. The parasitological and clinical response in these 11 
cases was equally good in both groups. 

If we compare the two groups from the standpoint of results obtained, the 
different dosage used in each would first have to be considered. The 8 adult 
female patients of the Anayodin group were all under-weight; and, based on body 
weight, their dosage, as well as that of the children, was equivalent to that of the 
male group. Each of the 25 Anayodin patients, on the average, required 30 pills 
or 120 grains in order to become amoeba-free. 

In the Yatren group, the 30 males took altogether 669 Yatren pills of 4 grains 
each before the stools became negative, which is an average of about 22 pills, or 
88 grains, for each patient. 

Both Yatren and Anayodin produced, in the majority of our cases, frequent soft 
or liquid evacuations of a greenish color; which, in some instances, were accom- 
panied by colicky pains. Such complaints were more pronounced among the 
patients with acute symptoms. As arule, small doses (1 to 2 drams) of paregoric 
produced sufficient amelioration of symptoms to warrant continuance of the 
treatment without interruption. 

We compared the resistance of the two drugs against deterioration by placing 
them separately in transparent glass-stoppered bottles in a reasonably dark and 
dry drug store. Of the two samples we stored on June 3rd, 1930, the Anayodin 
pills showed some outward signs of deterioration on November 8th, 1930. They 
became soft and clumped together. The Yatren pills were unaltered in appear- 
ance. The same procedure was repeated on November 8th with the extra pre- 
caution of immersing the stoppers in paraffin and using two new bottles. On 
March 8rd, 1931, the Yatren pills were unchanged while the Anayodin were 
slightly softened. (Owing to the rainy season the atmospheric humidity between 
June and November was higher than between November and March). 
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SUMMARY 


In summarizing our experience with the two drugs, the following can be said. 
In cases of chronic amoebiasis and chronic amoebic dysentery, preparations of 
Iodo-oxy-quinolin sulphonic acid (Yatren 105 and Anayodin) seem to possess 
some advantage over other forms of treatment. The prompt disappearance of 
the vegetative, precystic and cystic forms of Endamoeba histolytica is soon fol- 
lowed by a relief of the gastrointestinal symptoms. If blood, pus and mucus were 
present, they quickly disappeared from the stools, and tenesmus and colic sub- 
sided rapidly. Diarrhoeic stools soon became soft, and later, firm. 

A considerable number of the patients who had been suffering previously from 
constipation emphasized the fact that, even after treatment had been stopped, 
normal regular evacuations continued. 

The cathartic effect is no contra-indication in cases who do not suffer already 
from severe diarrhoea; and too frequent bowel movements can be avoided by 
starting with small doses (8-6 pills daily) for the first few days. 

No toxic symptoms were seen even after prolonged use of the drug. 

With very few exceptions, one need not exceed the daily dose of 9 pills. If 
the general condition of the patient permits, he can follow this treatment without 
interruption of work. No severe restriction in diet, other than eggs, is necessary 
during the treatment of chronic cases. For routine treatment we have adopted 
the following method: 

After a presumptive clinical diagnosis of amoebiasis or chronic amoebic dysen- 
tery has been made, a (saline) cathartic is given at bedtime which serves simul- 
taneously as a provocative for the stool examination which follows the next morn- 
ing. When the diagnosis is established, one or two pills three times daily, 
depending on the condition of the patient, are given. This dose is increased the 
following day to two or three pills three times daily; and this dosage is continued 
for five days. Then a second stool examination is performed and, if no amoebae 
are found, a second treatment of two pills three times daily is carried out for a 
period of five more days preceded by an interval of 3 days rest. If the second 
stool examination still shows amoebae, three pills three times daily are given over 
the same period. 

We do not claim that, by this treatment, a cure will be effected in every one of 
our amoebiasis patients, as relapses have been known to occur weeks and even 
months after apparently successful treatments with any of the various other 
forms of therapy. Furthermore, there are many factors, over which we have 
little or no control, which tend to produce reinfections—especially among the 
labor elements. In spite of these facts, we advocate the treatment with Iodo-oxy- 
quinolin sulphonic acid in cases of amoebiasis; because it has proved to be safe 
and to free patients of their infection in a short time without much personal dis- 
comfort or loss of working days. 
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INCREASE OF AMOEBIASIS DURING THE RAINY SEASON IN 
PUERTO CORTEZ, HONDURAS 


K. C. Brewster, B.Sc., Technician, 
Cortez Development Company Hospital 
Puerto Cortez, Honduras 


Endemic amoebiasis needs no introduction to tropical workers. The Con- 
solidated Laboratory report of the United Fruit Company gives the following 
figures for positive findings on E. histolytica in all divisions for the year 1929: 


Stools 
Examined from Number 


Hospital & Positive for 

Division Clinic E. histolytica % Positive 
USTs Bedi © ye ee 6 eae eee Fae 2215 22 0.99% 
COUTETCUS Meee A eR at oe wey at a 952 4 0.42% 
Solom pia wet. . hy 2306 943 40.89% 
Sosta ica eeel mete cou n,l", 4283 184 4.29% 
TERT Cy age CMe 0 Te Soe | 3976 70 1.79% 
DAMSalCGa Rte a. eee 6 os GL. 66 — _- 
LON C SE Wee et! 7 AAA, |: Me a 2213 14 0.62% 
EPCSCOl eee! fe eh 8. 7 AGL. 534 10 1.87% 
Tg ee Cee ee 5645 270 4.79% 
SP riid tata eee es ss CRN 4173 47 1.12% 


In the above figures the question arises as to whether or not routine stools are 
examined for amoeba. ‘To my personal knowledge, this was done very thor- 
oughly on every stool specimen in the laboratory of the Colombia Division which 
shows 40.89 % of all stools positive. 


SANITARY CONDITIONS OF PUERTO CORTEZ 


Water Supply.—The water for the town is supplied by a dam and pipe line 
from the Medina River. This supply is inadequate; and is supplemented, for the 
use of the United Fruit Company, by water from a deep well which is brackish. 
Rain water is collected from the roofs of the houses and stored in metal tanks. 

Sewage System. ‘There is no general sewage system for the town. ALI first- 
class Company houses are supplied with plumbing, the discharge from which is 
emptied into the ocean. The camps and houses which are farther away from the 
beach are provided with cesspools, primitive outhouses or the privacy of the 
“bush.” 

Soil. ‘The soil is sandy, and has an elevation above sea level of from 2 to 6 feet. 

While marked improvements are being made in general cleanliness, the sani- 
tary conditions are very primitive. Filling of low spots is constantly going on; 
but, during the rainy season, the whole town is flooded. 

Fruits and vegetables are sold from wheelbarrows or from piles on the ground. 
The milk supply is above the average; and no infection has been traced to it. 
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Boiling of drinking water is the exception rather than the rule, even among edu- 
cated people. 

Buzzards are very abundant. Their favorite resting places are the ridge poles 
of houses and the trees overhanging streams. The majority of the Fruit Com- 
pany houses are protected against buzzards by a simple device which consists of 
three or four strands of barbed wire twisted together and placed about six inches 
above the ridge pole of the house. This is inexpensive and 100% effective in 
preventing excrement of buzzards being washed into the rain-water tanks. 


GENERAL COMMENTS 


During the month of September, which may be considered the end of the dry 
season, 25% of all stools examined in the laboratory showed E. histolytica. The 
following table shows the increase of the infection and the amount of rainfall per 


month. 


Rainfall Stools Number : 
Month (Inches) Examined Positive % Positive 
September + kai A are 5.26 156 40 25.64% 
Qetobers «sh sce eee 22 oe 205 60 29.29% 
November oc @7%,.. tes ee 17.18 258 173 67.05% 
December. i..2 oe cee 14,23 203 141 69.45% 
January its Ges tl etree 21.18 160 69 43.12% 
To Feb.15 vats 2) ee eee No figures 54 13 24.07% 
but greatly 
reduced 


The increasing number of infections during the month of November led us to 
try, by every possible means, to ascertain some special source of infection. 

Tank waters from houses unprotected by buzzard guards were examined, and 
typical E. histolytica were found. Tank waters from houses protected by buz- 
zard guards showed only an occasional E. Radiosa or other water amoeba. A 
buzzard was autopsied and typical ulceration of the gut was found, with hundreds 
of amoebae which could not be differentiated from E. histolytica. It is believed 
that, during the cool, cloudy weather of the rainy season, the encysted forms of 
histolytica can survive desiccation long enough to be washed into the rain water 
tanks by the succeeding shower. Fresh water from the Medina river was also 
examined, and active amoebae were found. The pathogenicity of these amoebae, 
however, could not be proven. 

In pursuance of the hand-to-mouth theory of amoebic infection, various cooks 
and waiters were examined and practically all were found to be carriers. All of 
these who were in the employ of the Company were treated. Boiled water for 
drinking purposes, which has been the exception rather than the rule, was strongly 
advocated. 

Clinically, the infections were characterized by rather mild symptoms. The 
patient usually suffered sufficient intestinal symptoms to bring a stool of his own 
accord, when coming to the clinic for examination. All cases with positive stools, 
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regardless of the presence or lack of symptoms of dysentery, were treated during 
the peak of the infection. About 25% of these cases showed typical dysenteric 
stools. 

During the latter half of December, the percentage of infection began to dimin- 
ish; and, by the middle of February, the rate as determined by routine stool 
examinations was practically where it was in September. The decline of the 
infection has probably been greatly influenced by the intensive treatment which 
was given during November. 

Method of Diagnosis. No report on amoebic infection is complete without a 
note as to the method used in diagnosis. The following methods, which the 
writer believes to be adequate and in accordance with the methods used by 
authorities, were used: A portion of the faeces, of not sufficiently liquid, was emulsi- 
fied in normal saline and a specimen prepared for examination with the “high dry”’ 
lens (460x). The motility of all active forms was carefully observed. Encysted 
forms were checked with weak iodine solution. In case of doubt, Giemsa fixation 
and staining of moist films was used. All water amoebae and buzzard amoebae were 
examined in both fresh and stained specimens. 


SUMMARY 


1. A community of approximately 6,000 people show a rate of infection of 25%, 
in hospital and dispensary cases, at the end of the dry season. 

2. Only in rare instances is the drinking water boiled. Native raw vegetables 
and raw milk are consumed. 

3. General sanitary conditions are very primitive. 

4, Rainfall increased from 5.26 inches per month (in September) to an average 
of 18.67 inches during the months of October to January, inclusive. 

5. The rate of amoebic infection increased with the increase in rainfall, reaching 
a peak of 69.45% of all specimens examined during the month of December; and 
dropped to the dry season rate during the first half of the month of February. 


CONCLUSION 


The record of amoebiasis over one rainy season is not conclusive; but there 
seemed to be a very close relation between increased rainfall and increased amoe- 
bic infection in a community in which amoebiasis is endemic. 
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AMEBIC DYSENTERY WITH LIVER ABSCESS—CASE REPORTS 


(TREATMENT OF ABSCESS BY ASPIRATION) 


L. R. Fiercurer, M.D. 
Truxillo Railroad Company Hospital 


Puerto Castilla, Honduras 


Although amebic dysentery is encountered quite frequently in the hospitals of 
the United Fruit Company, the well-known complication of liver abscess has 
been relatively rare within recent years. The treatment of the two cases reported 
below is stressed, because of its simplicity and the good results obtained. 


Case No. 1 


History.—M. M., male, native of Honduras, aged 58 years, entered the hospital 
because of severe pain in the entire abdomen, bloody diarrhea, and a “growing 
mass’ in right upper part of the abdomen for 3 months. The patient had been 
taking several patent medicines but received no relief. He often had 15 to 20 
bowel movements per day. 

Examination and Treatment.—Poorly nourished, anemic, unclean; and had 
extensive dental caries. The heart sounds were rather weak. The lungs were 
negative. In the epigastrium, just to the right of the mid line, was a definite, 
firm lump, which was rather fixed, and quite tender to pressure. The liver was 
enlarged; the lower border was palpated two fingers below the right costal margin, 
and the abnormal mass seemed to be part of the liver. The entire abdomen was 
quite tender. The spleen was enlarged and extended 3 inches below the umbili- 
cus. Laboratory examination of stools revealed much blood, pus and mucus, and 
Entamoeba histolytica. The blood was negative for malaria, and the Meinicke 
turbidity reaction was negative. The white blood count was 13,000. A diagno- 
sis of liver abscess was made; and a large trocar was introduced into the abdomi- 
nal mass, and 600 c.e. of thick chocolate-colored pus was aspirated. One grain of 
emetine hydrochloride was given hypodermically once a day, and one teaspoon- 
ful bismuth subnitrate was administered four times a day by mouth. The con- 
dition of the patient began to improve immediately after the aspiration of the 
abscess. The temperature dropping from 100 degrees F. (it was never higher) 
to normal. The patient was discharged 2 weeks later, entirely free of all symp- 
toms. The stools were negative for amebae, one week after the treatment was 
started. ; 


CasE No. 2 


History.—V. T., male, Jamaican, aged 26 years, entered the hospital because of 
a severe pain and swelling in the upper abdomen for 5 days. He had also been 
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having fever and vomiting spells, with attacks of diarrhea, from time to time. 
The patient related that 2 years ago he had had a very severe, bloody dysentery 
which lasted for several weeks; and stated that he doubted if he had been entirely 
cured at that time because of the recurrent diarrheas since. 

Physical Examination and Treatment.—Poorly nourished, anemic, and slightly 
jaundiced male negro who appeared to be quite sick. The teeth were carious; 
the tongue was coated; the heart and lungs were negative; the spleen was palpated ° 
2 fingers below the costal margin, and was tender. There was a palpable mass, 34 
inches in diameter, in the epigastrium. ‘The liver border was palpable 13 inches - 
below the costal margin. Repeated laboratory examinations of stools were nega- 
tive for Entamoeba histolytica, although much blood, pus and mucus was always 
found. The blood was positive for E. A. malaria; the Meinicke turbidity reac- 
tion was negative; the white blood count was 25,000 per cmm. Pus and a few 
granular casts were found in the urine. 

A diagnosis of liver abscess was made; and a large trocar was introduced into 
the epigastric swelling, and 500 c.c. of thick semi-chocolate-colored pus was 
removed by aspiration. On the following day, 150 c.c. of similar pus was aspira- 
ted. There was a slight drainage of bile-colored pus from the trocar wound for 
5 days after the aspiration. One grain of emetine hydrochloride hypodermically 
was given every day and one teaspoonful of bismuth subnitrate four times a day, 
with a saline cathartic every few days. The temperature, which had been rang- 
ing from 102 to 103.6 degrees F. before the operation, dropped to normal after the 
aspiration; appetite returned; and the patient improved rapidly, and was dis- 
charged as cured after being in the hospital 3 weeks. 


THE CLINICAL IMPORTANCE OF HOOKWORM INFESTATION 
AMONG THE POPULATION OF THE PRESTON DIVISION, 
ORIENTE, CUBA 


WILHELM Corpgs, M.D. 
United Fruit Company Hospital 
Preston, Cuba 


Hookworm disease is a relative term. Not only do the two varieties, Ankylos- 
tomum duodenale and Necator americanus, differ in their intoxicating effect upon 
the human carrier; but, also, the absolute number of parasites present in the 
gastro-intestinal tract is of utmost importance. Furthermore, since hookworm 
infestation is most prevalent among the poor, it is often associated with other 
debilitating diseases and malnutrition. 

When the réle of the parasite as an anemia-producing agent was rightly appre- 
hended, some 50 years ago, many evils were laid at its door. Ashford, King and 
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Gutierrez considered that 30% of the deaths in Porto Rico were caused by anky- 
lostomiasis; and, insinuated that it is very often not diagnosed, being disguised 
in death certificates as anemia, general dropsy and malarial cachexia. Un- 
doubtedly, in some parts of the tropics ankylostomiasis amounts to a real scourge; 
and is worthy of primary attention in medical and hygienic service. On the 
other hand, there are warm countries with more advanced sanitary conditions in 
which hookworm, although widely spread, is only of relative importance. Many 
persons may harbor the parasite, without suffering from it and without endanger- 
ing their neighbors. 

Quantitative laboratory tests have helped greatly to put hookworm infestation 
as a disease or simple parasitism in its proper place. The methods of Clayton Lane 
and of Stoll allow an estimate of the number of hookworm eggs present in the 
feces and, by calculation, of worms in the gastro-intestinal tract. Smillie, in 
Brazil, concluded that on the average 75 worms might be considered as the degree 
of infestation necessary to produce measurable symptoms; and Smillie and Augus- 
tine in Alabama found extremely little effect in a group of people harboring be- 
tween 25 and 100 worms. In the opinion of Chandler, even persons with 2000 
to 5000 eggs per gram of stool (corresponding roughly to 80-200 necators) do not 
necessarily suffer from their infection unless they are undernourished, over 
worked, or debilitated by chronic illness. 

Manson-Bahr sums up the situation poignantly: ‘““Many inhabitants of tropical 
and subtropical countries are in a state of chronic starvation. Lnving on coarse, 
bulky, unnutritious food, they are prone to dilatation of the stomach and dyspeptic 
troubles. In such, any additional cause of malnutrition, as a swarm of ankylos- 
tomes, and a daily though perhaps small loss of blood, may be sufficient to turn the 
scale against them. In those countries, as elsewhere, there are many who live just on 
the borderland between health and disease; to such the ankylostome may prove ‘the last 
straw that breaks the camel’s back.’ ”’ Also, Schapiro reaches the conclusion that 
faulty nutrition is the anemia-controlling factor among the hookworm-infested 
Indians of Panama. 

During the years 1928-1930, a systematic examination was made of all hook 
worm carriers who came to this hospital. Of about 4000 patients, 238 showed 
hookworm eggs in their feces. The species encountered here is Necator amer- 
tcanus, to the exclusion of Ankylostomum duodenale. It is evident that infesta- 
tion in this region of Cuba is rather low, because of the comparatively high 
living standard and sanitary housing of the laborers. All the new villages are 
built with sufficient privy accommodation; and soil pollution occurs only in the 
vicinity of the old-fashioned “‘barracons,’’ which, however, become more and more 
deserted since the labor force is stabilized and no more seasonal cane-cutters are 
imported. 

Hemoglobin estimations of the said 238 patients were made with an improved 
Sahli hemoglobinometer (which has a solid stained-glass rod for comparison with 
the hemoglobin suspension). Hookworm eggs were found by direct or flotation 
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method, and their number was determined by Stoll count.* Cases were classified 
according to the grade of infestation and divided into 5 groups. Group I showed 
very few eggs, below the practical limit of the Stoll method. The following table 
gives the number of cases in each group and the correlation between egg count 


and hemoglobin content. 
Number of Eggs per cc. of Formed Stool 
Group 1 Group 2 Group3 Group4 Group 5 i; Total 


Less than 100 to 600 2100 More than Number of 
Hemoglobin Content 100 500 to 2000 to 10000 10000 Cases % 
100% and more _- S 2 —- — 5 Zel 
90-100 ao 34 21 1 — 62 26.1 
80-90 16 51 37 8 — 112 47.1 
70-80 2 6 17 10 1 36 Le 
60-70 — 7 2 2 1 12 5.0 
50-60 — 3 2 — — e See | 
40-50 — — i) — iT 4 0.8 
30-40 — 1 — — 3 2 0.8 
20-30 — — — — 2 y 0.8 
Total number of ; 
CSCS owt Livece ia 5 Lae 105 82 21 6 238 99.9 
Average hemoglobin 
COUCntC? = te OO rots ee | 84.1 72.5 44.0 
Average egg count . ? 190 1123 4019 19550 


It appears that the great majority of patients of groups 1, 2 and 3, with up to 
2000 eggs in 1 gram of feces, did not show an appreciable lowering of hemoglobin 
(80 to 90% is considered normal among the population of this region). 41 cases 
of these groups had a hemoglobin content of less than 80%, but in 35 of them 
there was evidence of other anemia-producing causes, namely: 
PUPULE ATI eUpAOU Len Malaria iss). mews caer os LER ABE St) © 8 
iva clerera hie riGre Alle La Ph ge e ee le EEL, TCE SOR EGS ak ane nae” 
ire cit Pee Tree ODOT ers fo | ot erlle rey Rayne hers es ed uy eh 
Cirrhosis of liver . SEP IIR, Me GY SOR PcG» GALT AE a en 
Chronic nephritis . a 
Chronic osteomyelitis . Site sere! 2-5 che aches heen Ee a oie a 
Mette lind tern bOCsIan.. te. toa ce sav ne ss wie 8. 
IIT UEEA | 5 Ps COTA TITTL SyeHEALT (6750 WIG Ts 9) pagina yeaa ales ie eas ae are ial 1b i 
Patients of group 4, with 2000 to 10000 eggs (corresponding roughly to 80-400 
necators), Showed a slight reduction of hemoglobin and probably suffered to some 
extent from their parasites. But only when the Stoll count indicated more than 
10000 eggs was there evidence of hookworm disease with its pathognomonic 
features. In 3 cases, symptoms were severe. The highest number of eggs en- 
countered in 1 cc. of stool was 36500, accompanied by a hemoglobin content of 
23; and the first specific treatment of this patient with oleum chenopodii yielded 
856 necator worms in the dejection. 


* 4 cc. of stool are added to 56 cc. of 14,5 normal sodium hydroxide solution in a special graduated 
flask. The mixture is vigorously shaken with glass beads to obtain an even suspension of the fecal 
matter. 0.075 cc. of the suspension are pipetted on a large slide with a lining of square millimeters 
which is covered with a large cover-slip. All eggs present are counted with low power. The total 
number of eggs from two consecutive counts is multiplied by 100, which gives approximately the 
number of eggs in 1 gram of stool. If the fecal matter is soft or nearly liquid, a higher multiplicator 
(150-200) must be used, so as to calculate the number of eggs on the basis of formed stool. 
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CONCLUSIONS 


Hookworm incidence among the population of Preston Division is low. It is 
probable that less than 10% of the laboring class are infested; and the great 
majority of these carriers show no symptoms of suffering from harboring the 
parasites. Only occasionally is an actual case of hookworm disease observed, 
which manifests itself by a Stoll count of more than 10000 eggs per cc. of formed 
stool. 

Patients showing 2000 to 10000 eggs require attention and specific treatment. 

Cases with egg counts up to 2000 are clinically negligible, unless hookworm is 
associated with other anemia-producing diseases and faulty nutrition. A period 
of hookworm treatment of such individuals is often indicated; but one should not 
cling to the belief that he has thereby gotten to the root of the evil. 

To paraphrase Manson-Bahr’s metaphor: hookworm may be the straw that 
breaks the camel’s back, but yet, it remains a straw. Farmore important is it to 
relieve the patient from his other burden—1.e., to teach him the measures for the 
prevention of hookworm infestation and the principles of a well-balanced diet. 
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LOBAR PNEUMONIA 
B. M. PHeups, M.D. 
Truxillo Railroad Company Hospital 
Puerto Castilla, Honduras 


The author has made a survey of the cases of lobar pneumonia treated during 
the current year to note (a) fluctuation in the total number of cases treated; (b) 
the influence, if any, of temperature and rainfall, sex and nativity; and (c) the 
methods of treatment used, especially in reference to the use of digitalis. There 
were some changes on the medical staff and the cases surveyed occurred on the 
services of three different physicians. 

The average number of persons dependent on the hospital for treatment was 
8,935; this being an increase of 941 persons over 1929. The only two cases com- 


ing from outside towns, the population of which was not included in our census, 
died. 
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The total rainfall in 1930 was 9.17 inches less than in 1929. The mean tem- 
perature for 1930 was 2.0°F. less than in 1929. As usual, there is no demon- 
strable relationship between the incidence of lobar pneumonia and the changes in 
the seasons of the year which, in this climate, involve comparatively slight varia- 
tions in the temperature but often marked differences in the quantity of rainfall. 


TABLE 1 
COMPARISON OF Mortatitry RatTEs 
Year Number of Cases Number of Deaths Per Cent 
1921 31 8 25.80 
1922 60 39 65.00 
1923 97 H2 Delo 
1924 101 43 42.59 
1925 100 30 30.00 
1926 63 2a 36.50 
1927 Bb 21 38.18 
1928 76 30 39.47 
1929 89 V7 19.10 
1930 56 16 QSrTor 
TABLE 2 
SEASONAL INCIDENCE 
3 3 3 = - g s 2 ray ‘ : 3 
sl [= pes on a, =) > (3) pe] 
Sear ieay Pati ee ahs toe loaner eS | ee aie 
Wass THe Th Dodie 4 3 4 3 5 2 4 7 4 a 7 6 156 
DWeathsisis wh. Sart elOres 1 ) 2 0 1 0 3 3 1 1 2 2 16 
PETACent eter e re tee 25.00} 0 |50.00/ 0 |20.00) GO |75.00/42.85)25 .00}12. 28/28 .57|/33 .33/28 .57 
Av. Rainfall (in.) . . .| 8.85} 4.85] 2.06) 3.94) 2.49) 6.33/10.20) 6.86) 5.54) 6.42/12 .03]11.76)81 .33 
Temperature (mean) . .|75.5 |77.0 |77.5 |77.5 |82.0 |80.5 |79.5 |81.0 |80.5 |82.5 |80.5 |76.5 |79.0 
TABLE 3 


Casres By NATIVITY 


Honduras Jamaica Salvador Guatemala Nicaragua Total 


fakes 25. a... 2s, 4 mie 43 i 6 1 5 56 
DROME wed be Ate + lab de 10 0 2 0 4 16 
TABLE 4 
CASES BY SEX 

Male Female Total 
seedless Newry. ye on eer a yart 47 9 56 
PAG Re. eee SO, eee Tees Re ee ee a 12 4 16 
PSOE) GAs, ant eahs, re Ora on aed eee ae Do .De 44.44 2 Od, 


As will be noted, no cases of lobar pneumonia occurred among individuals com- 
ing from the temperate zone. This is quite striking when it is considered that 
many of our European and American employees are as much exposed to exertion 
and the elements as the natives who contracted the disease. 
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COMMENTS 


Of the cases treated, 43 were employees with a mortality rate of 25.58% and 13 
were non-employees with a mortality of 38.46%. 

The patients came from 30 distinct and well separated localities having very 
little contact. As usual, the greatest number of the cases (15) came from the 
Port town where the largest population is concentrated. The other cases were 
distributed throughout the remaining districts. 

The average period of hospitalization was 143 days; but this included cases 
dying, many of whom survived but a very short time. With one exception, all 
patients recovered who had been sick 3 days or less before coming to the hospital, 
The exception was a case which developed pneumonia in the hospital many days 
after admission, and while under treatment for a fractured spine with complete 
transverse myelitis. Two cases developed pneumonia suddenly after severe 
trauma to the chest. One case of a child, aged 4 months, was improperly 
recorded; the history, physical findings and temperature chart pointing to 
bronchopneumonia. 


Post Mortem FINDINGS 


Five of the fatal cases came to autopsy. In all these instances the extent of 
the pneumonia had been properly diagnosed, but complications were frequently 
overlooked. The gross findings are noted below: 

Case No. 1.—Involvement of right upper and lower lobes; Bronchopneumonia, 
left lower lobe; Old pericarditis; Old infarcts of kidneys; Atrophic cirrhosis of 
liver; Atrophy of mucous membrane of stomach; Atheroma of aorta. 

Case No. 2.—Involvement both lower lobes, right upper and middle lobes; 
Abortion at 3 months; Tertiary syphilis; Acute nephritis; Uncinariasis. 

Case No. 3.—Involvement left lower and upper lobes; Chronic myocarditis; 
Bronchiectasis; Chronic pleurisy; Acute nephritis; Chronic splenitis. : 

Case No. 4.—Involvement both lower lobes; Small necrotic area in liver; 
Chronic splenitis. 

Case No. 5.—Involvement' both lobes left lung; Acute pericarditis; Small 
pleural effusion, left chest; Chronic splenomegaly; Fatty degeneration of liver. 


TREATMENT 


Treatment administered was usually symptomatic. 

It is interesting to note, in line with the work of Wyckoff, Du Bois and Wood- 
ruff,! that 28 patients received digitalis during the course of their treatment, of 
whom 7 died; and 28 patients received no digitalis, 9 dying. No effort wasmade 
to treat cases of similar gravity with and without digitalis, and no cases of auric- 
ular fibrillation were registered in this series. 

Intravenous mercurochrome was used in 7 cases only. Single doses were given 
to 6 cases as early as the second day and as late as the eleventh day; and all of 
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these cases recovered. The 7th case was given mercurochrome on the 7th and 
lith day, but died on the 36th day with complications of septicemia and 
nephritis. 
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TYPHOID FEVER IN BANES, CUBA 


P. 8. Mauaret, M.D. 
United Fruit Company Hospital 


Banes, Oriente, Cuba. 


Description of Area.—The Banes Division sugar cane plantation and sugar mul 
of the United Fruit Company comprises 37,000 acres of land, located in the north- 
eastern coastal plain of the province of Oriente in the Island of Cuba. In addition 
to the large number of labor camps that are scattered throughout the extensive 
area which is planted in sugar cane, there are also several centers of population— 
viz., the administration centre in Banes; the sugar mill at Macabi; the shipping 
centre at Embarcadero; and the four district headquarters at Deleite (DistrictI), 
Negritos (District II), Torrenteras (District III), and Los Angeles (District IV). 
The Company’s administration centre is contiguous to, and essentially part of, 
the local town of Banes. Interspersed within and adjacent to the Company 
property are a number of private farms. According to the latest census, the 
town of Banes has a pcpulation of 12,258 persons and the whole municipality 
totals 32,472. The whole area of District I and the major part of District I 
are outside the limits of the Banes municipality, and within the neighboring 
municipality of Antilla. 

Water Supply. The camps, farm bateys and population centres in Districts 
I and II obtain their water directly from the adjoining Preston Division. ‘This 
water is excellent, and is well protected against contamination. 

The water supply of Banes proper, on the other hand, is quite deficient. The 
local Banes town obtains its inadequate supply from two sources—a small dam 
located in El Negro River at a point about 4 kilometers from Banes town; and 
another small dam, in the Banes river, situated directly behind and immediately 
adjoining the town. Both of these water supplies are unprotected against pollu- 
tion, and examinations in the National Bacteriological Laboratory in Havana 
showed the following analysis:—‘‘Date, December 17, 1927. Analysis No. 95310. 
This water contains Standard Method A. P. H. A. of 1925: Number of Colonies, 
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7,200 per 1 cc.; Bacillus Coli, 10 per 1 cc.; Pathogenic bacteria, None; Eggs of hel- 
minths, None; Streptococci, None; Protozoa, None. Conclusion: This water is bad 
as shown by the excessive number of Colonies in cultures and by the presence of bacillus 
coli.” The chemical analysis gave the following conclusions: ‘‘The sample of 
water analyzed is bad. . . . . inits physical character (appearance and odor) and 
in tts chemical characters because of the presence of nitrites, free ammonia, and excess 
of organic matter. And the dry residue, magnesium oxide and anhydrous sulphuric 
acid being above the limit permissible in such waters.”’ ‘These dams and the distri- 
bution system are owned by a private individual, and not by the municipality. 

The Company’s section also obtains its supply from two sources. One is a 
dam in a nearby hill (called Jagueyes dam), and the source of supply is from 
an underground river. The equality is quite satisfactory, as is shown in the 
following analysis: ‘‘Bactervologic—Standard Method A. P. H. A. of 1923. Num- 
ber of Colonies, 40 per 1 cc.; Bacillus Coli, None; Pathogenic bacteria, None; Eggs 
of helminths, None; Streptococci, None; Protozoa, None. Conclusion: This water 
is good. Chemical analysts—Conclusions: The sample of water analyzed is potable 
and within the physical characteristics and chemical limits set by National Depart- 
ment of Health.’’ Its only drawback is its hardness, which is due to a high min- 
eral content. This source supplies the Company’s portion of Banes town. © Be- 
cause of its hardness and because of its intermittent scarcity, most of the houses 
of the higher class employees are provided with rain-water cisterns; and this 
water, which is boiled before it is used, is practically the only water drunk by this 
group. The rest of the people residing in this locality use the tap water, and 
usually do not take the precaution to boil it. There is one section within the 
Company’s urban area which is of major importance in connection with our 
typhoid situation. This is called La Gira. It is inhabited by an inferior class 
of laborers; and in this section, in addition to numerous common water taps, 
there are also a number of wells and springs. 

The second source of water supply is a Company dam over the Banes river 
with its intake a short distance above that of the other source of supply described 
in the preceding paragraph. The water from this reservoir is conveyed by pipe 
lines to the Mill at Macabi. Throughout Districts III and IV, which are nearest 
to the town of Banes, there are a number of wells in use in addition to the taps on 
the pipe lines. The waters obtained from these sources have never been sub- 
jected to a bacteriological analysis. | 

Milk Supply. The Company has a dairy about a mile from Banes, which was 
built recently and which conforms with Government Regulations. It is provided 
with an abundant water supply obtained from its own well. Proper precautions 
are observed in handling and distributing the milk. All the milk is delivered in 
bottles, and the bottling is done by machinery. The personnel of the dairy is 
carefully supervised by the Company’s Medical Department. 

The dairies from which the town of Banes obtains its milk supply are inade- 
quately constructed, and it is not properly protected against contamination. 
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Living Conditions.—The living conditions in the area differ markedly in differ- 
ent groups: 

Living conditions in the town of Banes are very poor. Most of the residences 
are old, dilapidated, unscreened frame houses; and are provided only with pit 
latrines of the most primitive type, which are not protected against the access of 
flies. The better class of people live under very good conditions; but they form 
only a small percentage of the total population. 

The Company section of the town may be divided into the American Section, 
where both American and higher class Cuban employees live, and the laborers’ 
sections. The American section consists of well built, well kept, sereened houses, 
with abundant and wholesome water and milk supplies, and good plumbing and 
sewer systems; and may be compared favorably with a modern suburban section 
in the United States. The people who inhabit these houses conform readily with 
the modern rules of hygiene. I have never heard of a case of typhoid fever 
originating in this section. The laborers’ section consists of good, comfortable 
houses; but they are not screened, and are without a rain-water supply. 

The La Giiira section has been mentioned previously. It is inhabited by an 
inferior class of laborers, including a large number of Jamaicans; and is very in- 
sanitary. The houses are, for the most part, privately owned; and are generally 
of the poorest type of construction. The people live under exceedingly bad 
hygienic conditions. Such latrines as they have provided are of the most rudi- 
mentary type, and are constant sources of fly breeding. Undoubtedly, there are 
many typhoid carriers in the village; and the wonder is that typhoid fever does 
not assume greater proportions. 

In the country districts, where typhoid fever cases are rare, the population is 
well scattered; and the penetrating sunlight and the care taken of the laborers’ 
camps prevent widespread contamination. 

This, then, is a description of the area from which 51 cases of typhoid fever were 
admitted to the Company Hospital during 1930. That the disease has been 
endemic for a great many years is evidenced by our records, which show 466 cases 
treated in our Hospital during the period 1918-1930, inclusive. During the same 
period, the Preston Division, which immediately adjoins the Banes Division, 
reported only 182 cases, as shown in the following table: 


TABLE [| 
13-Year Period 1918-1930 


Typhoid Cases Treated in the Hospitals at Banes and Preston 
1918 1919 1920 1921 1922 1923 1924 1925 1926 1927 1928 1929 1930 Total 


Banes 2 2 3) 645.63. 923 6°26" 25 36. 35° 22° 33 39 43 SL 466 
Prehure weap ae veedieat, Le CO SiGe Sov t6y1g2 13.13 °6. 10) 30. 182 


This difference has existed, in spite of the fact that both Divisions produce the 
same crop; and the terrene, meteorological and climatic factors are almost 
identical. The higher incidence of infection in the Banes Division, then, must 
be attributed to the dissimilarity in the character of the inhabitants in the 
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population centres and the marked difference in the water supplies of the two 
Divisions. The Preston Division is a more compact agricultural unit; and is 
somewhat more isolated than the Banes Division, not having in its midst a 
local town with contaminated water and food supplies. Preston is favoured with a 
good water supply obtained from three reservoirs located in the surrounding hills 
about eight miles from the Central; and from these reservoirs the water is piped 
throughout the whole Preston Division and part of the Banes Division, for use in 
the fields and in the labor camps. Banes Division, on the other hand, has its 
centre of activities within the boundaries of the local town, in an area which is 
quite densely populated. For the most part, the population consists of poor 
people who live under very bad hygienic conditions, with a deficient water supply 
and defective sewage disposal as already described. 

Distribution of Cases by Locality—The 51 cases admitted during 1930, and 
which form the basis of this report, came from the following localities within the 
area—each name representing either a camp or population centre which is sepa- 
rated from the others. 


TABLE IT 


Localities 
District No. I 
Calabazas 670% 05 Pe eae eee 1 
Calabazas Fixts! # 7° (4: (8° eA er ee eee 2 
Feria: 25st 2. s Aaa 2 ee : Vf 


Deleite Batey. (32 19, sue 6 
District No. II 
PilonvAntillita ate oe Lc eee 1 
Los: Negritos si. 2 sco. atte ee ee ee 1 2 
District No. ITI 
Maeabie . 224.) @ cer ae ae a 1 
Tasajeras | dh *s0 ii chaos (oe ee ee 4 
4 Veredas 2202 2. 3 ea es SY el ss ee 1 
Cangee. 10 coy Sane eee ad Mat thi ie es Ae 8 e+ a 1 
Canome ll. . Se ee ee eee i 1 5 
Banes Town 
Reparto. Cardenas’. ee Bi ir stait < 6 
Reparto Quifiones” 2.7.9." 77 ee 1 
Hie Stree tine vbeikee ASG. Vinca iver eu a Ws 
Banes genéralo «+. Gu. «tas ee 3 15 
La Guzen ee es ee ee Ws aT a2 
District No. IV 
Milage hae 30 aa, ne a 1 
Cafiads Hoda’ Joo Fre a ae ee eee 4 
Duruthy406 Ane cae oy Re ae re 1 6 
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Districts I and II, which obtain their water supply from Preston, had 6 and 2 
cases respectively, or a total of 8 cases. Districts II] and IV, with a water supply 
obtained partly from Jagueyes dam (supposedly good) and partly from local wells 
and springs, had 5 and 6 cases respectively, or a total of 11. The difference is 
slight, when we consider that the latter Districts are closer to and in more inti- 
mate contact with the town of Banes. 

The local town of Banes shows 15 cases admitted to the Hospital; and un- 
doubtedly many cases were treated in their homes by local physicians. No cases 
developed in the section of Banes where the Company’s administration centre is 
located. From the La Giiira section, which has been described previously, 17 
cases were admitted to the Hospital. 

A study of these 51 cases by months shows the following :— 


TABLE III 
Date of Admission 

Seta Varia a, oer EEL PP AE hed soe tes et) ter > alee lal 3 Cases 
Pr RAEI Neg fee EMR eh Pe oe gi Si eh Mi 
LETTE Ee CR pe Rae ye gud Aa a fia 
ACOCLIE Pe Perr ty”, etePeeer SE Mita GY emer  e {pub 
Wd ayn. i en ee a ee | CRE) PL mi Gini 
SC epee PS be Re Oe a oe ar ae Lo ae 4: 
el he, CE ee AG EE re ey Te gs Dy ae Ms os Me 
CS momen SMe eR se eg! ek el ete 
RC CILCEEI RCE? eee ee renner ar! ALi. EEL Oren a) held sh eS ANTES 
DGLG De rape a iN ar ic Bl Balk eae ee hell vie Sob a ce ehh er tes 
November =. << Js wae tnd OR OLS OE eee Deeg 
PRCCCH a ee ee ee ke ee sigan 

AR telee 18 Sonn en as OP a oe BO ee tee 51 Cases 


It will be observed that 13 cases (25%) occurred in March, and a total of 26 of 
the cases (50%) were admitted during March, April and May, indicating that the 
spring months of 1980 were the most favorable for the spread of the disease. 
However, the series is so small that no definite conclusions can be advanced at 
this time. : 

Of the 51 cases, 23 or 45% occurred in children up to 14 years of age, and 28 or 
55% in the other age groups. This is in accordance with expectations that the 
earlier age groups would show a higher incidence, since the percentage of immunes 
in an endemic area should be higher in the older groups. 

Race Groups.—The incidence among individuals of the various races was in pro- 
portion to the ratio of each race to the total population, and did not indicate any 
special affinity of the disease for any given race group. 

Sex Groups.—There were 36 males (70.58%) and 15 females (29.42%) treated 
in the Hospital. When classified by age groups, it is of interest to note that 
there were only 5 female children as compared with 18 male. 

Employment Status——Of the cases admitted, 17 were male employees of the 
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Company; 32 were members of the families of employees, and of these 23 were 
children and 9 were adults; and 2 were not connected in any way with the 
Company. 

CLINICAL DaTA 


While investigating the epidemiology of the disease a number of clinical factors 
were noted and are here recorded to complete the description of this series of 
cases and to serve for future comparison. 

The duration of the disease did not show any deviation from the average. The 
exact duration was difficult to determine in many of these cases, as the patients 
were unable to give a clear history of the onset and course of the disease prior to 
admission. However, if the histories are given credence, one case—an adult 
Jamaican negro—was admitted 12 days after the initial rise of temperature and 
had fever for 49 days in the Hospital, making a total of 61 days of illness, with 
recovery. There were several cases of 12 to 19 days duration. The length of 
illness in individual cases varied markedly, within these two extremes. 


TABLE IV 
Duration of Disease 
0-19 Days 20-29 Days 30-39 Days 40-49 Days 50-59 Days 60-69 Days 
15 15 “15 1 3 2 
29.40% 29.40% 29.40% 1.96% 5.88% 3.92% 


Blood examinations on the first 5 cases admitted during the year did not include 
a Widal reaction nor blood culture, as the laboratory was not equipped at that 
time to take care of such work. Of the other 46 cases, 37 gave either a positive 
Widal reaction or a positive blood culture. 

Complications. A fairly large percentage of the cases ran their courses without 
any major complications. Practically all of them had either normal bowel move- 
ments or persistent constipation which required frequent enemas. Acute bron- 
chitis, enlarged spleen, and acute nephritis were frequently noted. Intestinal 
hemorrhage was present in 4 cases, but in none of these was it of an alarming char- 
acter. 

Urinary retention occurred in one case—a male, adult Cuban—whose tempera- 
ture became normal on the 51st day; but he required catheterization only during 
the second week he was in the Hospital. 

One case that died—a female, adult Cuban—had a pronounced toxic goiter. 
She was admitted to the Hospital, in a very toxic condition, 9 days after the begin- 
ning of her illness; and was in the Hospital only 5 days. 

A female, adult Cuban, who was admitted after having been ill in her home for 
one month, had had a paralysis of both legsfor many years. This case recovered. 

One case was of special interest. A female, adult Cuban was admitted with a 
history of pain in the right lower quadrant for 18 days; and a diagnosis of acute 
appendicitis had been made by a local physician. She was six months pregnant; 
and had developed fever a few days before admission. Although the leucocyte 
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count was low, (9,250) and the temperature very high, (102°F. to 104°F.), a 
diagnosis of acute appendicitis was made following persistent complaint by the 
patient of excessive pain over the region of the appendix. A satisfactory physical 
examination of the abdomen was difficult, because of the 6-months pregnant 
uterus. She was operated for appendicitis on the second day following admission; 
and a slightly congested appendix was found, which contained numbers of Oxy- 
uris vermicularis in its lumen. We attributed the pain to the presence of the 
worms, not thinking of Peyer’s patches. Unfortunately the appendix was not 
submitted for pathological examination. The next day a Widal was negative, as 
were other routine laboratory examinations. The patient continued to have a 
high temperature. On the 6th day following operation 3 Michel’s clips, and on 
the 10th day the silk sutures, were removed from the wound. A second Widal 
was negative at this time. Repeated examinations failed to reveal any definite 
condition to account for the symptoms, except that occasionally a few pus cells 
appeared in the urine; and, as the temperature curve was very suggestive of 
typhoid, a third Widal was ordered. It was now the end of her third week in the 
Hospital. The reaction at this time was frankly positive, in a dilution of 1-100. 
On the 31st day following admission another Widal, done as a check, was also posi- 
tive 1-200. The temperature became normal on the 36th day after admission. 
Convalescence progressed satisfactorily, and she was discharged one week later. 
In connection with this case, we beg to quote from an article on Oxyuris in the 
Archives of Pathology for February 1931, by Jones and Bunting,! in which they 
state: ‘Heller regards the presence of Oxyuris in the lumen of the appendix as of no 
pathological significance. This would seem to be true. However, as is shown defi- 
nitely in the reports of Cecil and Buckley and of Rheindorf, the worm may invade the 
walls of the appendix and may possibly penetrate even to the serosa. This raises the 
question of the part played by the worms in initiating appendicitis. Cecil and 
Buckley concluded from their study that there vs a definite and characteristic form of 
appendicitis produced by Oxyuris and Trichocephalus. Rheindorf was of the same 
opinion. Aschoff, in controversy with Rheindorf, took an opposite position and 
spoke of a ““pseudoappendicitis.”’ 

Another case—a male, adult Haitian—was of special interest because of the 
fact that, according to his statement, he had had continuous fever for 16 days 
before he entered the Hospital. He had a fever for only 3 days following admis- 
sion. He was in very poor physical condition when admitted; and almost imme- 
diately developed a tremor of the whole body, which was most marked in the 
arms and legs. This condition persisted for 32 days following his admission; at 
which time he was discharged, upon his own request, to return to his family. 
The Widal was positive on admission. 


DEATHS 


According to Manson,’ the average reported death rate for typhoid fever in 
English statistics is 1:8 persons attacked, although he further states: “‘but in 
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India only recently the death rate is stated as rather over 1:3.’ In our series of 
51 cases, we had 5 deaths; which would give us slightly less than 1:10. 

Case I.—A male, adult Cuban, from Mulas farm, who had lived in Banes Divi- 
sion all his life, was admitted 11 days after the beginning of his illness. He was 
in very bad condition, and had acute nephritis. Both the Widal and the blood 
culture were positive. He was in the Hospital for 13 days. 

Case II.—This patient was a male, adult Haitian, who had lived in the Banes 
Division for 3 months. His general condition, when he was admitted, was very 
bad. He was extremely weak, and incoherent; and no history could be obtained. 
The Widal was negative 2 days after admission; but positive one week later. 
Meinicke Turbidity Reaction for lues was ++. He died 13 days after ad- 
mission. 

Case ITI.—A male, adult Haitian, was admitted in a comatose condition. No 
history could be obtained. The leucocyte count was 2,000; the Widal was posi- 
tive; and the urine indicated an acute nephritis. He died 36 hours after admis- 
sion. 

Case IV.—A male, adult Cuban, from Deleite, was admitted in a comatose con- 
dition. His history record showed a high, continuous fever for several preceding 
days. Nutrition was poor; skin was dry and rough; teeth were decayed; lungs 
showed some rales at the base; heart sounds were weak and distant; spleen was 
palpable; leucocyte count was 17,750. The Widal was positive. Death oc- 
curred 8 days after admission. 

Case V.—A female, adult Cuban, from La Giiira, was admitted to the Hospital 
in extremely bad condition, with all signs of acute toxic goiter. Leucocyte count 
was 3,790. ‘The Widal was positive. She died 4 days after admission. 


CONCLUSIONS 


Dr. H. C. Clark,’ while discussing typhoid fever in Tela, Honduras, says: ‘Tt 
would appear as vf the disease had every natural advantage in our region to spread 
rapidly and become epidemic but for some reason it does not become epidemic.” This 
statement coincides with our experience in Banes. Our records show a fairly 
even average number of cases occurring year after year with the exception of 1921 
when, for some unknown reason, only 6 cases were admitted to the Hospital. Yet 
an actual epidemic of typhoid fever has never been reported here. Without 
attempting an explanation of the reasons therefore, we cannot avoid mentioning 
in this connection the striking fact that 45% of our cases occurred in children up 
to 14 years of age. This fact would indicate that, if this same proportion holds 
for previous years, a high degree of immunity must exist in the permanent adult 
population. Many cases of typhoid must occur annually which are never diag- 
nosed as such; and the cases admitted to the Hospital for treatment represent 
only a small proportion of the whole. We had under our care a girl who was 
admitted with a history of fever for 8 days. She did not appear ill; and the tem- 
perature curve was most atypical—it would reach normal and remain normal for 
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a day, and then another slight rise to 101°F. would occur. Clinically it could not, 
by any stretch of the imagination, be called a case of typhoid fever; and yet a 
slow pulse the day she was admitted, with fever and a low leucocyte count (5,000), 
suggested a Widal which was frankly positive. The Widal was repeated a second 
time, as a check; and found again to be positive. Many such cases must occur 
which, never recognized, carry on a continuous process of immunization. 

As to the actual cause of the endemic we may say that, in the local town, every- 
thing is favourable for the spread of typhoid fever—a contaminated water supply ; 
milk and milk products handled in an insanitary manner, where flies swarm 
everywhere; rudimentary and unclean pit latrines; a warm, moist climate; and 
the continuous existence of carriers. In the Company section these conditions 
do not exist, except in La Gira where pit latrines are numerous and there is 
prolific breeding of flies throughout the year. 

According to R. B. Norwent,‘ contact with carriers and unrecognized cases of 
typhoid are the most important sources of rural typhoid. This is the impresson 
gathered by those who have had to deal with typhoid fever in Banes. Dr. W. 
Menk: says “‘Typhoid fever was observed almost exclusively in the two districts of 
Banes and Los Angeles. It seems to have occurred chiefly as a house or family epi- 
demic in rural regions where the water supply, unhygienic disposal of stools and 
urine, general filthiness and abundant fly breeding explain its presence.”’ And Dr. 
Juan R. Ariza, Medical Superintendent, states in his 1928 Report: “In one case 
only, water was the medium of infection. The water supply, a well, became infected 
through the improper disposal of undisinfected excreta of a typhoid patient. We 
were able to culture the typhoid bacillus from the well water. In all the other cases 
investigated, infection occurred through the medium of flies or from direct contact.” 
He also says: “We know that the incidence of typhoid cannot be prevented in Banes, 
for the laboring population is constantly changing and the influx is frequently from 
localities where there are foci of infection.” 

This, then, is the situation in Banes. Were it possible to provide an efficient 
water works plant and sewerage disposal systems for the local town; and were 
the handling of the milk supply strictly controlled; there is no question that there 
would be a reduction in the incidence of typhoid fever in this area. Since such 
projects will not be realities in the near future, it behooves us to consider what 
measures would be of practical value at the present time. 

In so far as the La Giiira section is concerned, much good could be accom- 
plished by persistent, continuous efforts to eliminate the unsanitary, unhygienic, 
living conditions of its inhabitants. Their shacks, although built on Company 
land, are all of private ownership; and were built during the early development 
era of the Division. Proper sanitary control could be exercised, under present 
conditions, only by government authorities. Aside from this, the one sovereign 
control measure would be anti-typhoid vaccination, 2f carried on efficiently; as, 
if not, it will prove ineffectual. The Company has had a Vaccinator on the pay- 
roll for 14 years whose only duties have been to vaccinate throughout the whole 
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municipality. He is under the control of the Local Government Health Officer, 
and reports having done many thousands of vaccinations yearly. 

However, if we were to judge merely by the number of typhoid cases reported, 
we must conclude that this measure is of little value or that it has been improperly 
carried out. We know, from the experience of others, that vaccination is an 
efficient means of controlling the disease; and that, if it has failed in its purpose, 
it must be due to a faulty method of application. The difficulty here has been 
the attempt to utilize the three-injection method, without keeping proper records 
for each individual vaccinated. Whereas many will be given the first injection; 
only a small portion of these will get the second; and a very small percentage of 
the whole will get the third. Again, the period elapsing between injections has 
not always been the proper one; and, as might be expected, the results obtained 
from such faulty methods have been most unsatisfactory. 

The single injection method is now being used; and it is our belief that a larger 
number of persons will be actually immunized in the future. A great help in this 
direction would be the strict enforcement of the rule requiring vaccination of all 
employees and members of their families who live in areas where cases of typhoid 
fever are reported. Failure to comply with this rule should mean instant dis- 
missal. Only by such “strong-arm” methods will we be able to effectively con- 
trol the disease—in the Company area at least. 
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BERIBERI-LIKE POLYNEURITIS 


WALTHER JANTZEN, M.D. 
Truxillo Railroad Company Hospital 
Puerto Castilla, Honduras 


In the 16th and 17th (1927 and 1928) Annual Reports of the Medical Depart- 
ment of the United Fruit Company, I reported the existence of beriberi-like poly- 
neuritis in this Division. Inoted that there had been an increase in the number 
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of cases in the year 1928; as, instead of 5 cases in 3 years (1925-1927), there were 
18 cases with typical symptoms in the year 1928. 

The years 1929 and 1930 brought a slight decrease: 11 cases were observed in 
1929 and 11 cases in 1930. Among those treated in 1929, was one case who had 
been treated previously in 1928 and was treated again in 1930; and another case 
entered the hospital three times in 1930. Two rather severe cases were still 
under treatment in the hospital when this report was prepared. In the dispen- 
sary of this hospital, I saw two cases; and both had been suffering from their 
symptoms for several years. Doubtful cases, with only subjective disturbances 
of sensation, are not included in these figures. 

My articles on this disease have, in the meantime, stimulated the publication 
of other cases similar to ours. ‘These cases were observed and studied by Pineda 
and Guerrero in Trinidad de Santa Barbara, Honduras. In the cases mentioned 
by these authors, the mixed type was the most frequent one. In most cases, the 
nervous disturbances started first; and, later on, edema was found over the whole 
body or parts of it. Similar to our cases, almost all patients were adults of the 
male sex. There was apparently no direct contact between the various cases. 
All were scattered among different houses and pueblos. Not more than one case 
occurred in one family. 

The clinical features of our more recent cases did not differ in any way from 
those of the patients who entered the hospital 3 years ago. There were patients 
who came to the hospital on stretchers and who were unable to walk without 
crutches for quite a long while afterward. There were other patients who were 
bothered more by a feeling of numbness and other disturbances of sensibility than 
by decreased motor functions of their muscles. An edematous stage, as is usually 
described as typical in beriberi cases, was not seen during the past two years, pro- 
viding that sight edema of the legs is not included under this classification. 

With regard to the cause of our provisionally classified beriberi-like polyneuritis, 
we did not come to any better conclusion than the one advanced previously. 
The food-deficiency theory did not explain very well the pathological changes. 
Meat, corn, beans, cheese and rice were, in the main, the food our patients used. 
It must be admitted that the food of our patients did not correspond to the 
modern principles of diet, but it is impossible to say that their food was very 
poor in vitamin B. Besides, it is the food of all middle and lower class Hondu- 
raneans and one would think that the disease would have spread over large areas 
by this time if diet were the primary etiological factor. Other causes such as 
poisoning with arsenic or lead, alcoholism, syphilis, and frequent infections with 
malaria, could also be excluded for the cases observed during these years. Im- 
proved social conditions did not seem to prevent our patients from contracting 
this disease. We saw, among our patients, a native overseer from one of our 
farms, a foreman, and a fireman. A young Chinaman, who was one of our pa- 
tients and who came to the clinic for treatment only, was working as a waiter in a 
small hotel in a nearby village. 
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The prognosis seems to be good in most cases, but the disease is often of long 
duration. We have observed several patients who left the Hospital one or two 
years ago, and who remained quite well and completely able to work. But we 
found relapses also. One patient entered the hospital three times in one year for 
this disease; and another one, a clinic patient, had some symptoms for over two 
years after he was discharged from the hospital. Within 55 years, we saw two 
casualities in connection with the disease; and both patients died with symptoms 
of heart failure. The organs of the first one, who died 5 years ago, were not 
examined microscopically, and therefore the diagnosis was not proved definitely ; 
but the clinical symptoms were typically those of beriberi, and death occurred 
during the acute nervous stage of the disease. The second casualty which 
occurred this year, as will be shown below, was probably not connected directly 
with the nervous affection. This case was under our observation for an extended 
period. 

The following reports of a typical case and of the last mentioned casualty, 
respectively, will illustrate the clinical symptoms of the disease. 


CasE No. 1 


A Honduranean, aged 29 years, who had been a fireman for more than 5 years, 
was sick for about 5 months. He complained of having had pains in the lower 
extremities. He entered the hospital for this trouble in June and August, 1930, 
for about 2 weeks each time. He entered the hospital again on October 18th on 
account of the same trouble. ‘The food consisted principally of rice and meat; 
although he also ate beans with every meal, but no fruits. 

Physical Examination.—He was fairly well developed and nourished. Both 
lower extremities were very atrophic, and there was a pronounced tenderness of 
the calves on pressure. The teeth were bad; but otherwise the head and the 
organs of the chest were normal. ‘The margin of the spleen was palpable one 
finger below the costal margin. The knee jerks and tendo-achillis reflexes were 
absent. The deep reflexes of the upper extremities were present, as were also the 
cremasteric and the abdominal reflexes. The Babinski test was negative. 
There was a marked weakness in the legs; and he was unable to walk up stairs or 
to sit up from the lying position without help of his arms. There was loss of the 
tactile sense over the skin of the lower legs; and a decrease of the pain sense to 
pin pricks over the same area. The bladder and other sphincters were normal. 
The blood was negative for malaria and syphilis. The urine showed a certain 
amount of pus cells. 

Developments.—The treatment consisted of strychnine, quinine and salicylates 
and food rich in vitamines. The patient ran a normal temperature during his 
stay in the hospital. The nervous condition improved slowly, and he was dis- 
charged after 27 days of treatment. 
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CasE No. 2 


A. G., Honduranean, 38 years of age, foreman of San Juan Farm, entered the 
hospital first on the 25th of October, 1928, to undergo an operation for hemor- 
rhoids from which he had been suffering for several months. He complained also 
of pains and numbness in legs and hands and a weakness, especially in his hands, 
which had persisted for about one month. 

Examination on admission revealed a few small external hemorrhcids, a few 
bad teeth, and a general atonic condition of the muscles. The patient was able to 
walk without difficulty. The urine showed afew pus cells. The stool was nega- 
tive for ova of intestinal parasites. In various examinations, no malaria para- 
sites were found. Hemoglobin was 90%; erythrocytes, 5,600,000; leucocytes, 
11,800; small lymphocytes, 35%; large lymphocytes, 4%; neutrophiles, 60%; 
eosinophiles, 1%. The Meinicke test was negative. The temperature was 97.5 
degrees F. 

Developments—The hemorrhoids were removed by clamp and cautery four 
days after the patient entered the hospital. There was an increase of disturb- 
ances in the legs and arms 3 days later. He was unable to walk or get up from 
his bed. There were no complications directly due to the operation. The pa- 
tient was transferred to the medical ward. The examination here revealed an 
atrophy of the muscles of the legs and arms, and especially of the calves. Corre- 
sponding to the atrophy, there was a marked loss of strength in the extremities; 
and especially in the muscles innervated by the peroneal nerves. The movements 
of the fingers were restricted, through paralysis of muscles and secondary contrac- 
tion; and the regions innervated by the ulnar nerves were especially affected. 
The patellar, tendo-achillis, and triceps reflexes were absent; but the cremasteric 
and the abdominal reflexes were present. The Babinski reflex was negative. 
All muscles of the legs were painful on pressure. The patient was absolutely 
unable to walk or to sit up. There was no tactile or pain sense over the skin of 
the inner side of the calves, and dorsa pedis of both legs. The tactile sense alone 
was absent over the skin of the flexor side of hands and fingers and of the dorsa of 
the fourth and fifth fingers. The sense of heat and cold was present wherever 
tested. The bladder and other sphincters were normal. 

The food in the camp, as he told us, was of the usual native type consisting 
mainly of beans, polished rice, meat, cheese, and plantains. 

During his stay in the hospital, the temperature was always normal or sub- 
normal. He was treated with tonics, salicylates, and food rich in vitamines; and 
the extremities were massaged. Slowly the patient started to walk—at first on 
crutches. After 120 days of treatment, he was able to leave the hospital and to go 
to work. . 

The patient entered the hospital again on the 8th of July, 1930; about 18 
months after having been discharged. He had worked most of the intervening 
time as foreman on hisfarm. His physical condition had shown steady improve- 
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ment after he left the hospital. He had observed his diet more closely; avoiding 
rice, and partaking more liberally of beans, eggs, milk, meat, native corn and 
plantains. Eight days before he entered the hospital this time, he had had some 
fever. The fever disappeared, after having taken 30 grains of quinine daily for 
4 days; but he felt very weak and came to the hospital for that reason. The 
chest and abdomen were normal; the pulse fluctuated between 60 and 80; the 
deep reflexes were absent, but there was no objective disturbance of sensibility. 
The temperature was again subnormal. Massage and rest improved his condi- 
tion; so that he was able to leave the hospital on the 15th of July, 8 days after 
admission. . 

He returned to the hospital on the 4th of December. This time he was again 
unable to walk on account of weakness and pressure sensation in the epigastrium. 
The nervous system showed the same pathology as on the preceding occasion. 
The heart was slightly dilated, and the liver was swollen and painful. The urine 
was normal. ‘There were a few tertian parasites in the blood. 

The patient died 5 days after admission, with the symptoms of heart failure. 

Gross Pathology.—Tall, but very emaciated, body; marked dilatation and 
hypertrophy of heart (410 grms.); edema of lungs; spleen enlarged (450 grms.) 
and hard, its capsule showing small hemorrhages. There was a moderate degree 
of nutmeg liver (1675 grms.). The kidneys (weighing together, 250 grms.) were 
apparently normal. The nervous system appeared macroscopically normal. 

The microscopical examination (Dr. Nauck, Hamburg, Tropical Institute) did 
not reveal any pathological changes in the peripheral nerves (nervi ischiaticus 
and femoralis) nor in the central nervous system. 

Comments.—The question as to whether we were dealing with cases of ‘‘beri- 
beri” or of ‘‘polyneuritis without known cause’”’ did not come to a more positive 
solution through out observation during the last two years. Itis evident that the 
absence or the rare occurrence of an edematous form of the disease, and the 
presence of some amount of vitamin B in the food of our patients, make it difficult, 
as already emphasized in my last report, to believe that the condition can be con- 
sidered as true beriberi. The autopsy of our fatal case this year did not clarify 
the diagnosis as there were no pathological findingsin the central nor in the periph- 
eral nervous system. The inflammatory process was apparently cured and its 
damages repaired, when the patient again entered the hospital 18 months after 
the first attack of his disease. It is probable that the condition which caused him 
to enter the hospital the second and third times was not similar in character to the 
general condition observed when he was admitted on the first occasion. A dila- 
tation and hypertrophy of the heart is quite frequently seen as a primary cause 
of death; and the possibility that this should be considered as the primary diag- 
nosis in this fatal case is strengthened by the fact that there were no objective 
disturbances of sensibility when examined during the second and third admissions 
to the hospital—there were only the deep reflexes of the lower extremities missing 
and a certain degree of atrophy of all muscles present. 
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The question as to whether we are dealing with beriberi or with a polyneuritis 
of unknown cause is still debatable, as the autopsy was of no assistance in reaching 
a decision. 


IS CARATE (PINTA) A DERMATOMYCOSIS? 
CLINICAL OBSERVATIONS IN 75 CASES OF CARATE IN COLOMBIA 


K. THoNNARD-NEuMANN, M.D., J. Camacho Moya, M.D., 
and 
K. C. Brewster, B.Sc. 


United Fruit Company Hospital 
Santa Marta, Colombia 


Pinta, called Carate in Colombia, is distinguished from other diseases of the 
skin by the intensity and variety of the pigment anomalies which have given the 
disease its name. It produces hyperpigmentations which appear as bluish black 
areas as well as deprives the skin of its natural pigment. These latter areas show 
up on the skin of the colored patient as pink or white spots or patches. These 
changes can be found simultaneously in the same individual, or one stage may 
succeed the other. As a rule, it appears that the white variety represents the 
ultimate stage of the pathological process. The experienced observer will even 
then, when only white pigment-free areas are present, still be able to differentiate 
between carate and vitiligo. 

The studies published in this report were made in the same locality where Wise 
(1914), Urueta (1924), Menk (1926), Register (1927) and Fox (1928) had made 
their observations. 

Since Montoya y Flores found more than 20 different fungi on the lesions of 
carate patients, the disease has been placed among the dermatomycoses of hot 
countries. The majority of subsequent observers have limited themselves to 
studies of the connection between the different fungus types and the color varie- 
ties of the disease. ‘To our knowledge, Menk was the first one to publish the high 
incidence of positive Wassermann reactions found in our carate patients. Menk, 
in 1926, found 69.5%; and Register, in 1927, 80.6% positive tests. Menk in 
1926 ventured the opinion that the development of carate was in some way 
related to an old treponematosis; and that there was an association, at least, of 
etiological factors, such as treponematosis and mycosis occurring at the same 
time. Fox quoted in 1928 Arjona, Folkes, Castellani and Menk who all reported 
difficulties in finding fungi in impressively large numbers by direct microscopical 
examinations. Fox himself, in spite of the most careful examination of many 
scrapings from 30 separate skin areas, found fungi to be present in only one case. 
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His cultures showed growths of different fungi, such as Trichophyton, Macro- 
sporium, Penicillium, Stemphylium, Monosporium and Madurella alone or in 
association with cocci and bacilli. However, cultures from the skin of two 
normal persons showed fungus growth as well. The experiences Menk, in 1926, 
and Brewster, in 1929, had with their cultures were similar to those of Fox. 
Brewster’s attempts to transmit carate directly, either in the same patient from a 
diseased to a healthy skin area or from a carate patient to a healthy person, 
resulted negatively without exception. Fox states that ‘‘the etiology of carate 
has by no means been definitely settled because we are able to cultivate various 
fungi from the skin.” 

Castellani’s researches in Honduras lead him to conclude that the etiological 
role of these molds described by other observers is doubtful, and that in all prob- 
ability the organisms seen by himself were only saprophytes. Bloch, of Zurich 
does not think that the disease can be caused by Aspergillus, and to him, the 
whole picture suggests an endogenous origin. It does not seem probable, he 
says, that the change in the pigment could be produced by any Epidermophyton, 
as this is a fungus which vegetates only in the most superficial layer of the 
epidermis. 

Microscopic examinations of skin sections from five patients, which were done 
for Fox by Highman, showed vacuolization of the rete cells, absence of elastic 
fibers in the papillae and the subpapillary region, and pigmentary dystrophy; and 
the conclusion was reached that the process was evidently a mild inflammation. 
Microorganisms were not found in any of the sections. 

As far as we could learn from the literature, all authors agree that no internal 
organic lesions are associated with the disease. In view of the unsatisfactory 
results obtained so far in efforts to ascertain the etiology of carate through 
dermatological methods; we decided to have a number of hospitalized carate 
patients undergo a more detailed clinical observation, including roentgenological 
and serological examinations. 

The history we obtained from our patients confirmed the observations of pre- 
vious authors regarding the chronic character of the disease. The time between 
the onset and the date of observation varied from 1 month to 40 years. 

The family history of the patients did not develop any particular information, 
especially as there was no instance given in which an unusually large number of 
members of the same family were affected. 

All patients of this series who, at the time of our examinations, showed pigment 
anomalies of the pink and white types only, stated that previously they had suf- 
fered from “blue” carate. All other cases who could not remember having had 
any hyperpigmentation in the past, were disregarded in order to exclude vitiligo. 

The ages of the 75 patients varied between 12 and 75 years. There were 34 of 
them who were not older than 30 years; and, among these, the average duration of 
the disease was 7 years. The statements made by the older patients, on account 
of their long standing skin affections, were unreliable. 
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The questioning of 67 male carate patients regarding a chancre infection resulted 
in only 9 cases (15%) making an affirmative reply, while 58 cases (85%) gave a 
negative reply ; whereas the history of about 200 patients free from pinta revealed 
that 40% had suffered from such an infection in the past. 

In this connection, it was impossible to determine from the patients whether or 
not their venereal sores were chancres, chancroids, or mixed infections; but this 
data is of no special importance as the figures given here serve for comparative 
purposes only. There is, however, the interesting fact to be mentioned that 
during the last two years there was no positive dark-field examination for Trep- 
onema pallidum obtained from any carate patient who suffered from a genital sore. 

Let us compare these figures with the results of our serological examinations: 

During the year 1929, 1583 Wassermann and 1571 Kahn reactions were per- 
formed in this hospital. Of these, 602 Wassermann and 667 Kahn reactions were 
positive. Routine serological examinations were done only on cases which were 
suspected of syphilis; and, among these selected cases which included many carate 
patients, 40% showed a positive reaction. 

In the carate cases of our series, which were all observed in 1930, a blood serum 
reaction was considered positive only when both the Kahn and the Wassermann 
tests were distinctly positive. 

Among 72 carate cases, these tests were positive 65 times (about 90%) ; strongly 
positive (8 and 4 ++-+-+) in 53 cases (733%); and negative in only 7 cases 
(about 10%). 

The clinical examinations of our carate patients revealed, in a surprisingly large 
percentage, pathological conditions of the circulatory system which involved the 
heart muscle, the aortic valve and the aorta. These affections were not confined 

‘solely to the older patients. Among 34 carate patients who were 30 years of age 
or less, no less than 30 showed anomalies of the heart or the aorta although 10 
were only of a moderate degree. Among 64 carate patients, 52 (about 80% 
showed a dilatation of the aorta; whereas a control series of 50 patients who were 
free from pinta showed such changes in only 26 instances (about 50%). In 33 
of 64 pinta patients, these changes involved either the aorta ascendens, or the 
aortic arch, or the entire section of the aorta which is visible above the heart 
shadow under X-ray examination. Enlargements of the heart were encountered 
24 times, and, with three exceptions, were of the abnormal aortic configuration 
(goose heart). 

Alterations of the heart sounds were recorded in 36 instances. 

Organic lesions of the central nervous system were found in 7 out of 72 patients. 
Among 5 spinal punctures, two showed a positive Wassermann reaction in this 
fluid. Of 52 patients, 41 presented enlargements of the peripheral lymph glands 
and especially of the epitrochlear glands. 

The dermatological aspect of the carate lesions has found ample consideration 
in previous reports; but, as far as we know, no reference has been made to the 
bilateral symmetrical arrangement of the efflorescences which are often very 
striking. 
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Distribution of the Skin Lesions in 64 Cases 


(1) Symmetrical (2) Asymmetrical 
(a) Both upper and lower (a) Face and other parts of 
extremities—hands the body ... .. . 10 times 
and arms, feet and legs 36 times (b) Face alone ...... 1 time 
(b) Both upper extremities (c) One side of the body. . 1 “ 
—handsandarms. . 14 “ --- 
(ec) Both lower extremities— 12 


its 


feet and legs 


Fig. 1 


In some instances the bilateral symmetry of the diseased areas was so pro- 
nounced that one side looked like the reflection of the other as will be seen by the 
accompanying photographs. This held true especially for the areas with little ~ 
ornopigment. In addition we have seen, and the more observant of our patients 
have confirmed the fact, that the lesions did not always progress continuously 
but that frequently new pigment alterations occurred almost simultaneously on 
corresponding spots of both sides of the body. 
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That carate, in an appreciable number of cases, responds to antiluetic treat- 
ment has long been known. ‘Toussaint, in 1908, mentioned the administration 
of mercury with curative effect to carate patients in Mexico. Del Pino, in 1912, 
said, ‘“The only treatment which has proved of value is the anti-syphilitic treat- 
ment. By means of this the disease is cured no matter how far advanced it is.”’ 
As the “Classic Treatment” he mentions calomel, protoiodide of mercury, and 
potassium iodide. 


intel Be 


The experiences of Dr. Drennan with neosalvarsan, in restoration of pigment in 
even far advanced cases, are very encouraging. On numerous occasions carate 
patients have spontaneously pointed out to us the places on their bodies where 
blue spots had disappeared or the white spots had given way to the natural hue of 
their skin after a few intravenous injections of neosalvarsan. HE: Thonnard- 
Neumann has under treatment at present two cases in which, after injections of 
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bismuth salicylate and internal doses of potassium iodide, the carate lesions have 
been reduced, up to now, to about one-half of their former size. The Wasser- 
mann tests, in both cases, became negative under treatment. 


SUMMARY 


In 1930, a group af 75 carate patients were examined in Colombia. 

(1) 90% showed a positive Wassermann and Kahn Reaction in the blood 
serum. 

(2) 15% admitted that they had had chancre infections (against 40% of the 
carate-free patients). 

(3) 80% showed, under X-ray examination, a dilated aorta. 

(4) Over one-third showed enlargements of the heart which were, with three 
exceptions, of the abnormal aortic configuration. 

(5) One-half presented pathological alterations of the heart sounds. 

(6) 20 of the 34 carate patients who were not over 30 years showed definite 
signs of pathology of their circulatory system. 

(7) 80% had enlarged lymph glands (epitrochlear, in the majority.) 

(8) 80% showed corresponding areas of both sides of the body more or less 
equally affected. In a smaller proportion the bilateral symmetry 
of the lesions was very striking. 


CONCLUDING REMARKS 


In submitting this report we hope that it may be of some help in proving that, 
in all probability, carate is essentially of an endogeneous origin. 

It appears to us more than likely that a disease which produces, in 9 out of 10 
cases, a positive blood serum reaction for syphilis; which shows a strikingly high 
incidence of circulatory lesions characteristic of cardiovascular syphilis; which, 
further, seems to give a considerable number of its carriers an immunity to a 
primary syphilitic infection; and which, finally, shows remarkably good results 
from antiluetic treatment; must be very closely related to a treponemal disease. 

The bilateral symmetrical arrangement of the pigment dystrophies seems to 
point towards an agent working through the vegetative nervous system. 

The frequent onset in the adolescent age speaks, perhaps, in favor of a con- 
genital factor. We realize that all these points await further proof and explana- 
tion; but we think that further research to determine the etiology of carate will 
have to take the endogenous factor of the disease into serious consideration. 

The two photographs were taken from the same individual for the purpose of 
showing the bilateral symmetry of some of the lesions. The face and the knee 
regions showed some “‘blue’’ carate, but otherwise the pink and white variety 
prevailed. ‘The cubital areas and part of the chest were about the only places 
where the skin had preserved its natural hue, which was a dark chocolate brown. 
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DERMAL LEISHMANIASIS 
Ont Brosmus...Vi1)),.D.0 Mic. F.A.C.P. 


United Fruit Company Hospital. 


Almirante, Panama. 


Two men, a young mestizo and a young negro, were admitted to the Hospital 
on the same day, from the same camp, and suffering from the same ailment which 
is comparatively rare in this locality. 

Case I.—The mestizo had a large indolent ulcer, situated on the outer aspect 
of the left ankle; and complained of fever. He stated that the ulcer had begun 
about two months previously, as a small infection which had spread rapidly in 
spite of various antiseptics which he had applied. The fever, he believed, was 
due to the infection; and, therefore, be had not taken any quinine to combat it. 
The blood-film was found positive for aestivo-autumnal parasites; and the 
Meinicke reaction was reported as two plus. The stool was reported positive for 
trichocephalus; the hemoglobin was only 60%; and the temperature, on admis- 
sion, was 100°F. 

Case IJ.—The negro had an ulcer on the dorsum of the right foot, and stated 
that his lesion was only of two weeks duration and that he had treated it with 
strong chemicalsin the camp with the hope of effecting an earlycureat home. His 
ulcer was a little smaller than the size of a silver dollar. The Meinicke reaction 
showed a double plus; the thick blood-film was negative for malaria; the hemo- 
globin was 70%; and the urine and stool were negative. 


TREATMENT AND COMMENTS 


On entrance to the Hospital, the Meinicke tests were done at once; and, when 
the laboratory showed a double plus positive in each case, intensive treatment 
was begun immediately with mercury inunctions, potassium iodide in increasing 
doses, and bismuth salicylate injections. 

After the ulcers failed to show any response to antisyphilitic treatment, it was 
suspected that we might be dealing with dermal leishmaniasis. In Case I (mes- 
tizo), after several examinations of stained smears from the ulcer, the character- 
istic Leishmania tropica organisms were found; but in Case II (negro) a number 
of smears all proved negative for Leishmania. 

As the ulcer which remained persistently negative for Leishmania resembled so 
closely the one in which the organism was found, and as the two cases were so 
similar clinically; we treated the negative case precisely like the one which had 
been found to be positive. This treatment was as follows: first, 3 c.c. of a 1% 
solution of antimony and potassium tartrate was administered intravenously ; 
two days later, 4 c.c. of the same solution were injected in the same manner; 
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again two days later, 5 c.c. were injected; and a fourth injection of 6 c.c. was given 
after another interval of two days. Neither patient showed any untowardeffect 
from this medication; and the disease responded so rapidly to the treatment that 
the ulcers were almost entirely healed at the time of the fourth injection. The 
mestizo received quinine and plasmochin for his malaria infection during the same 
period that the injections of the tartar emetic were being given. Both patients 
were discharged on the twenty-first day after their admission to the Hospital. 


YAWS—CASE REPORTS 
0. T. Brosivgs,).MoD., Du Mie iG Hae aes 
United Fruit Company Hospital 
Almirante, Panama 


Yaws is quite an uncommon disease in the Panama Division; and in the past 
five years only 12 cases have been treated. 

The raised crusted lesions of the four patients who presented themselves to our 
outpatient clinic this year were so typical that I thought it worth while to briefly 
report the cases. 

Case No. 1 was a negro boy, 11 years of age. He stated that the condition 
began, two weeks before application for treatment, as tiny papules; and that they 
grew rather rapidly until they presented the appearance shown in the photograph. 
No other members of the family were affected. In addition to the papules, the 
boy was suffering also from a severe arthritis of both elbow joints which dis- 
appeared almost completely after the first injection of neosalvarsan. 

Case No. 2 was a mulatto girl, aged 18. She stated that she was the only one in 
her family who suffered from this condition and claimed that the disease began as 
itching papules three months before she applied for treatment. The physical 
examination was negative in all other respects. 

Case No. 3 was a negro girl, aged 10. She showed typical secondary lesions, 
of one month’s duration, on her face. Upon physical examination she was found 
negative for symptoms of any other disease and stated that she was the only 
member of her family who suffered from this malady. 

Case No. 4 was a mulatto boy, 24 years of age. The condition was first ob- 
served about three weeks before he came to the clinic. The lesions were on one 
leg and both arms, and on the prepuce. An older brother was alleged to have had 
symptoms of the disease at the same time, but has not yet appeared for treat- 
ment. 

Spironemata pertenue were found in smears from cases 2, 3 and 4; but none 
were found in case ¥1. The diagnosis in the latter case was made from the 
appearance of the lesions which, as the accompanying photo shows, were typical 
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of yaws—furthermore, the Meinicke test in this case, as in the three other cases, 
was three-plus positive. 


TypicaL Lesions or YAWS 


All four cases responded satisfactorily to the routine treatment of three doses at 
weekly intervals of intravenous injections of neosalvarsan. 
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MICROFILARIA NOCTURNA—CASE REPORT 


WALTHER JANTZEN, M.D. 
Truxillo Railroad Company Hospital 


Puerto Castilla, Honduras 


The occurrence of microfilaria in Central America, especially in Honduras, is 
very uncommon. ‘This case, found this year in Puerto Castilla, is the first one 
within the past 6 years to appear in our hospital though we have searched for 
microfilaria in all suspicious cases. On account of its rarity, it is reported below. 

History.—W. 8., a negro 22 years of age, entered the hospital on account of an 
accident occurring to him while working on a fruit train as a brakeman. He 
recently arrived from Puerto Cabeza, Nicaragua, where he had worked for almost 
two years. He was born in 1907, in Port Limon, Costa Rica. With the excep- 
tion of a four months trip to Colon and Panama City in 1924, and the above men- 
tioned two years in Nicaragua, he had spent his past life in Port Limon. His 
parents were born in Jamaica. 

Physical Examination.—Very well developed male, without any signs or symp- 
toms of filaria infection. The blood showed a large number of microfilaria— 
especially in the hours from 12 p.m. to 4 a.m. The diagnosis of microfilaria 
nocturna was confirmed by Professor Filleborn, of Hamburg. Treatment was 
not administered, on account of the patient’s good condition and the known 
ineffectiveness of treatment. 


CHAGAS’ DISEASE IN PANAMA—REPORT OF THREE CASES* 


JoHN W. MituEr, Pathologist, 
Hospital Santo Tomas and 
Gorgas Memorial Laboratory 
Panama, R. P. 


More than two decades have elapsed since Chagas’ disease, or American 
trypanosomiasis in the human being was first discovered in Brazil by Dr. Carlos 
Chagast (1907) and later (1909) reported by him. Since that date, a few cases of 
what appeared to be the same disease have been reported from time to time in 
other parts of the Western hemisphere. This may indicate either a slow spread 
of the disease or a better knowledge of the clinical manifestations and greater 


* Originally published in the Southern Medical Journal, Vol. XXIV, No.7, July, 1931. 
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use of the laboratory as an aid in diagnosis. It is likely that the geographical 
extent of the disease is much greater than has been previously suspected; since it 
is found usually in children, and the period of time that parasites can be demon- 
strated in peripheral blood films is relatively short thus making a diagnosis by 
this means largely a matter of chance. 

Geographical Distribution:2—Cases have been recorded in Brazil, (Provinces of 
Minas Geraes, Sao Paulo and Goyaz), in Venezuela (states of Trujillo and Mir- 
anda), in Argentine (Tucumen and Jujuy), in Peru, and in Salvador. 

Trypanosoma cruzi, or trypanosomes resembling it, have been found in bugs 
(Triatoma and Rhodnius) in the Argentine and in California but they are said not 
to transmit the disease to man in these regions. 

Robertson? reports 7’. cruzi (1929) in an opossum captured near Tela, Hon- 
duras, C. A. It seems strange, with cases reported both below and above 
Panama, that no cases have been previously discovered in Panama or the Canal 
Zone, particularly in view of the fact that vast numbers of routine blood film 
examinations have been made in the hospital, dispensary and field services. The 
first case reported here is from the service of Dr. Rodolfo Arce of the Hospital 
Santo Tomas. It was discovered purely by chance in the routine examination of 
blood films for malaria. The other two cases were discovered by the Gorgas 
Memorial Laboratory while conducting a blood film survey for malaria in the 
basin of the Chagres river. All of the cases came from the village of Aguas 
Buenas or its immediate neighborhood. This village is located on the new 
Madden Dam Road near the Canal Zone boundary. The first patient lived 
about two miles from the village and about 50 yards from the Madden Dam 
Road. The other cases are members of a family that lives in Aguas Buenas. 
The homes of the patients are of the typical, rural, native type consisting of palm 
leaf roofs and cane walls with a dirt floor; the sleeping quarters being in the attic 
of the house on split bamboo or board ceiling. 


Case No. 1:—(Hospital Santo Tomas Case 111463).—E. H., a female infant 
of Panaman parents, aged 18 months, was born in San Francisco de la Montana, 
near Santiago de Veraguas and had lived for the previous two months on the 
Madden Dam Road near Aguas Buenas. She was admitted to the Hospital 
Santo Tomas, November 28, 1930, with a diagnosis of acute gastroenteritis. The 
history of the illness could not be obtained as no member of the family has visited 
the hospital since the child was admitted. The child was poorly nourished and 
poorly developed. The facial expression was dull and mask-like. The scalp was 
covered with a lot of dirty gray crusts and numerous pustules. The skin of the 
entire body was covered with scars, apparently the result of old insect bites. 
The eyes were normal. The thyroid gland showed no evidence of enlargement. 
The posterior cervical glands were large and hard and were somewhat more 
enlarged on the left side than the right. The left axillary and both inguinal sets 
of glands were palpable but were not so large as the cervical sets. The heart and 
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lungs were normal. The abdomen was distended, pendulous and thin walled. 
A small umbilical hernia was noted. The spleen could not be palpated. 

The temperature on admission to the hospital was 100° and it has since remained 
between 96.4° and 98.8°. 

The pulse was 120 on admission and has remained between 100 and 130. 

The respiratory rate has remained between 20 and 30. 

Electro-cardiographic examinations showed no variation from the normal. 

Laboratory Examinations:—Carlos de Seda of the Santo Tomas Hospital Lab- 
oratory, while examining a thick blood film of the child on December 1, 1930, 
found eight trypanosomes. These parasites varied in number in the blood films 
but reached a maximum of 296 per thick blood film on the thirteenth day after 
admission and then gradually diminished in number until they disappeared from 
the peripheral blood films on the twenty-eighth day after admission. The films 
for the past three months have remained negative for trypanosomes. 

Blood Count:—Hemoglobin, 30 per cent; red blood cells, 1,600,000; color index, 
0.93; leucocytes, 9,000. Differential count of the leucocytes: polymorphonu- 
clears, 58 per cent; small lymphocytes, 20 per cent; large lymphocytes, 3 per cent; 
large mononuclears, 7 per cent; eosinophils, 12 per cent. 

One estivo-autumnal gamete parasite was found. 

The blood Wassermann test was negative. 

A slight trace of albumen was the only variation from the normal that was 
found in the urine. ; 

There was a heavy infestation of the stool with Ascaris lumbricoides and a light 
one with Trichocephalus trichiurus. 

Treatment:—No specific treatment directed at the trypanosomiasis. After a 
vigorous treatment for the intestinal parasites the patient showed a steady gen- 
eral improvement. 


Cass No. 2:—(Hospital Santo Tomas case 115922).—T. R., a female child of 
Panaman parents, aged 2 years, was born at Aguas Buenas and has lived there 
continuously except for the second six-months period of her life which she passed 
in the city of Panama. This patient was admitted to the service of Dr. Jose M. 
Nunez in the Hospital Santo Tomas on March 9, 1931, with the diagnosis of 
Chagas’ disease. The past history was negative except for the record of occa- 
sional attacks of fever and the passage of worms in the feces. 

Physical Examination:—The child was well developed and nourished; and its 
facial expression was bright. 

Numerous scars, apparently from old insect bites, were found on the arms and 
legs. 

The thyroid gland was normal. 

The axillary and inguinal lymph nodes were slightly enlarged. 

There was a slight clear discharge from the eyes and nose. The lungs were 
normal, 
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The heart rate was 120 and slightly irregular; and a systolic blow was recorded. 
The abdomen was pendulous and soft, and there were no masses. The spleen was 
non-palpable. The temperature ran a normal course with a range of 97.2° to 
99°. The pulse averaged 100. The respiratory rate averaged 24. There were 
no physical signs of disease other than those shown by laboratory findings. 
Electro-cardiographic examination was normal. 

Laboratory Examinations:—Joseph J. Romanchek, of the Gorgas Memorial 
Laboratory found a trypanosome in the blood film taken from this child on March 
3,1931. Since that date one or two have been found in routine hospital exami- 
nations. . 

Blood Count:—Hemoglobin, 65 per cent; red blood cells, 4,330,000; leucocytes, 
9,200. Differential count of the leucocytes: polymorphonuclears, 67 per cent; 
small lymphocytes, 23 per cent; large mononuclears, 5 per cent; transitionals, 3 
per cent; eosinophils, 2 per cent. 

No malaria parasites were found. 

The urine was normal. 

The stool was positive for Ascaris lumbricoides, Strongyloides stercoralis and 
Trichocephalus trichiurus. Light infections were indicated. 

Treatment:—No specific treatment for trypanosomiasis was instituted. 


Cass No. 3:—(Hospital Santo Tomas Case 115923).—J. R., a male infant of 
Panaman parents, aged 6 months was a brother to the second case. He was 
admitted to the service of Dr. Jose M. Nunez at the Hospital Santo Tomas on 
March 9, 1931, with the diagnosis of Chagas’ disease. The past history was 
negative except for attacks of fever and the history of passing worms in his stools. 
T. cruzi was found in blood film during a malaria survey by Joseph J. Romanchek. 
This child was born in Aguas Buenas and has lived there continuously. 

Physical Examination:—The child was well developed and novrished. Its 
facial expression was normal. 

There were many scars over the body and extremities, suggestive of old insect 
bites. 

The thyroid gland was normal. 

The right cervical lymph nodes and the inguinal lymph nodes were moderately 
enlarged. 

. There was a slight discharge from the eyes and nose, and a cough of mild degree. 

The heart was normal. 

The abdomen was pendulous and soft, and contained no masses. 

The spleen was non-palpable. 

The temperature was 96.4° to 99°. 

The pulse was 90 to 120 per minute. 

The respiratory rate was 22 to 30 per minute. 

Electro-cardiographic examination was normal. There were no physical signs 
of serious illness. 
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Laboratory Examinations:—Since admission to the hospital, the blood films 
have shown one or two trypanosomes in each thick film. 

Blood Count:—Hemoglobin, 60 per cent; red blood cells, 3,820,000; leucocytes 
8,200. Differential count of the leucocytes: polymorphonuclears, 65 per cent; 
small lymphocytes, 27 per cent; large mononuclears, 4 per cent; transitionals, 2 
per cent; eosinophils, 2 per cent. 

No malaria parasites were found. 

The urine was normal. 

In the stool many ova of Ascaris lumbricoides were found. 

Treatment:—No specific treatment for trypanosomiasis was given. 


MoRrPHOLOGY OF THE TRYPANOSOME:—The trypanosomes found in the blood 
films of all three cases were morphologically similar to 7’. cruzi, and tissue sections 
of the heart muscle in an animal infected with the parasite showed a typical locali- 
zation of leishmania forms. 

A detailed report will be made at a later date by the staff of the Gorgas Mem- 
orial Laboratory; where research work is in progress regarding an entomological 
survey of the local area where these cases were found, as well as a study of the dis- 
ease in wild and domestic animals. 


SUMMARY 


(1) Three cases of Chagas’ disease are reported, found for the first time in the 
Republic of Panama. All came from one focus in the basin of the Chagres River. 

(2) The trypanosomes found in the three cases are believed to be 7’. cruat. 

(3) The trypanosomes disappeared spontaneously from the peripheral blood 
films, without the action of any specific drug, in the course of a few weeks. No 
opinion will be ventured regarding the final outcome of the attacks in these three 
children. 

(4) The symptoms and physical signs of Chagas’ disease presented by these 
cases were essentially negative. 
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MULTIPLE VERRUGA-LIKE NODULES ON THE SKIN—CASE 
REPORT 


WALTHER JANTZEN, M.D. 
Truxillo Railroad Company Hospital 
Puerto Castilla, Honduras 


In 1924, Weiss observed a case in our hospital with multiple nodules of the skin 
similar to the lesions found in verruga peruana. ‘The case was published in detail 
by da Rocha Lima in the “‘Zeitschrift fuer Schiffsund Tropenkrankheiten, 1925.” 
During the year 1930, I had the opportunity to see another case of skin eruption 
which resembled Weiss’ case in all details. The likeness was clinically so striking 
that I at once remembered the description and the pictures of it and recalled the 
advice of the author to record all similar cases in order to assist in the efforts to 
determine the etiology and the geographical distribution of verruga peruana and 
related or similar skin eruptions. 


Case REPORTS 


The case reported by da Rocha Lima was a young well-developed Hondu- 
ranean, with a large tumor (about the size of the fist) located on the back in the 
area corresponding to the 3rd and 4th lumbar vertebrae; and with numerous 
wart-like nodules scattered over the entire body. The tumors had developed 
within afew weeks. The large tumor was of spongy consistency, and of red color 
with nodular surface. It showed a tendency to bleed. 

The results of the microscopic examination of the tumor are described by da 
Rocha Lima as follows: 


“The tissue is formed partly of compact cell-masses, partly of wide channels with 
extremely thin walls. The areas with the vascular structure take a much larger space 
in the tumor than the compact parts which are situated at its base. The latter parts have 
a Striking likeness to the corresponding areas of verruga Peruana. They consist of the 
same large, succulent spindle-cells lying in all directions, often showing mitosis. These 
cells go over from the surface of these masses into the endothelium. The endothelial 
nature of the tumor formation is also pronounced with distinctness here. Of special 
interest, besides this, is the finding of intracellular bodies in the protoplasm of these 
angioblasts, proliferating as in a tumor; bodies which are not to be differentiated from 
bodies described by Mayer and da Rocha Lima in verruga Peruana. They are conglom- 
erations of different sizes, consisting of very spheric formations similar to fine granula- 
tions or to tiny micro-organisms, which may belong, according to these authors, to the 
group of Strongyloplasmata or Chlamydozoa. They are found to a great extent in cells 
which do not show symptoms of degeneration. These organisms can be stained only with 
the method of Giemsa or Levaditi. The conglomerations of these round, or slightly oval 
shaped and pinkish bodies mostly form a rather sharply limited part of the otherwise 
light blue protoplasm of the otherwise unchanged spindle-cells. In some cells the nucleus 
is mechanically pushed against the periphery. While the compact and sarcoma-like 
parts of the nodules of verruga Peruana are completely like those of this case, the edema- 
tous parts of connective tissue are absent in the latter. The wide blood vessels of the sur- 
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face of the tumor, with their thin walls, are, however, more numerous, wider and of 
thinner walls. The spongy quality of the greater part of the tumors predominates in 
this case while, in the tumors of verruga material, the angiomatous character of the super- 
ficial parts is vague and distinctly recognizable only in a small peripheral zone.” 


My case, which is reported below, is not very different. 

History.—Salvadoranian, 41 years of age, lived in our district for about 10 
years. Hehad always been healthy. He entered the hospital on June 9th, 1930, 
for treatment of a tumor on the extensor surface of the left leg which he had 
noticed first about 2 months previously. The tumor was growing slowly, and 


Kies 1 


showed a tendency to bleed. For about the preceding six weeks, he had observed 
several other tumors on the skin of the left arm and hand. There was no feeling 
of illness before nor during the eruption. 

Examination.—The patient was a well-developed, middle-aged native, in very 
good general condition. The right arm was missing; he had lost it in a machete 
fight. The chest was normal. The spleen was enlarged two fingers below the 
costal margin. There was a tumor the size of a large walnut on the extensor sur- 
face of the left leg about 20 cms. above the patella (Fig. 1). The tumor was of a 
nodular shape, of red color, and prone to bleed. The tumor was situated in the 
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skin and showed no adherence to the muscles nor aponeuroses below. It was 
surrounded by a few flat nodules of wart-like appearance, being smaller than a 
pea and of a pinkish color. Tumors of the latter type and size were found also 
on the face, the back, the left arm, and the left hand. A tumor above the right 
eye (Fig. 2) and another one on the left middle-finger were larger and more pro- 
truding, and were covered with a black crust. The Meinicke test was negative; 
the stool showed ova of uncinaria and trichocephalus dispar. White blood count 
was 10,800; differential: small and large lymphocytes, 60%; mononuclears, 1%; 
neutrophiles, 39%. The temperature was normal. 


Fre. 2 


Treatment.—The large tumor of the left leg and the tumor above the right eye 
were removed under local anesthesia. % The patient was discharged on the 26th 
of June, 18 days after admission, without having shown any other pathological 
symptoms than those noted above. He was told to return in six weeks; but he 
has not returned up to the present date, and we have been unable to trace him. 

Material from the tumor was sent to Dr. Nauck of the Tropical Institute, Ham- 
burg. I quote his report as follows: 


“The examined tissue consists in the main of proliferated spindle-shaped cells. Partly 
they are arranged in circumscribed areas and are situated between fascicles of fibrous 


118 UNITED FRvuUIT COMPANY 


tissue, partly they penetrate the whole subcutaneous tissue as diffuse heaps of cells. 
These cells are packed closely together and are crossed in all directions. They have a 
protoplasma and their nuclei are large, clear, poor in chromatine and of roundish-oval 
shape. Between these cell-masses of doubtless endothelial character there are visible 
areas, in which are found capillary lumina lined by endothelial cells. The endothelial 
cells pass directly into the proliferated tumor-like tissue. In many places the growth of 
the irregularly arranged capillary lumina is more pronounced, while there are in other 
places only compact masses of tissue. In the whole, the compact proliferation of tissue 
predominates, in some places strongly reminding one of sarcoma. Surrounding the nests 
of spindle-cells the connective tissue is edematous, infiltrated with lymphocytes and 
more or less loose in texture. Also within the proliferated cell masses there are areas 
which are edematous and infiltrated with cells. There are no elastic fibers within the 
nests of spindle-cells, while they are preserved in the neighboring fibrous tissue and appar- 
ently pressed aside by the proliferating cell masses. Hemorrhages or infiltrates with 
leucocytes are not present. Eosinophiles are missing, however there are relatively 
numerous mast-cells scattered in the tissue. The epidermis is not substantially changed. 
The papillae appear somewhat flattened, the horny layer is missing, the epidermis is on 
the whole somewhat thinned. 

The histological features correspond to those of a proliferation of blood vessels and 
endothelia, as they have been described in verruga and other diseases similar to verruga 
(Pseudo-verruga, telangiectatic granuloma, angiofibroma cutis contagiosum). The 
histological character of the growth is that of a capillary hemangioendothelioblastoma, the 
formation of arterial lumina within the nests of cells make it evident that we have to deal 
with a case corresponding histologically to the first case recorded from Honduras and 
described by Rocha Lima. Our effort was to demonstrate also in this case the intra- 
cellular bodies found by Rocha Lima. But we did not succeed in doing so, notwithstand- 
ing the examination of numerous specimens stained with Giemsa or Levaditi. However, 
the absence of intracellular bodies, which is also observed in material from genuine 
verruga Peruana as well as in the tissue from experimental verruga of monkeys, is not a 
deciding factor against the acceptance that both cases are alike if the histological features 
are otherwise the same. On the other hand, the presence of intracellular bodies does not 
prove by any means the identity with the verruga Peruana, from which the verruga, or 
pseudo-verruga respectively, observed in Honduras already differs distinctly epidemio- 
logically, as da Rocha Lima emphasizes.” 


Comments.—Our case is unusual and rare from the clinical and pathological 
standpoint. I believe we are justified in putting it into the same category as the 
case published by da Rocha Lima. The histological features are almost the 
same. There are proliferating spindle-shaped cells forming compact nests 
similar to spindle-cell sarcoma; there are other areas which have the character of 
anangioma. The only difference is the absence of the intracellular bodies. The 
clinical similarity is striking. Both cases show tumors of the skin which are‘more 
or less prone to bleed. Figures I and II show better than any written description 
the characteristics of the tumors; and a comparison with the illustrations pub- 
lished by da Rocha Lima will show the similarity of the growths in the two cases. 
There were also no changes in the general conditions of both patients; at least not 
as long as they were under the observation of the hospital staff. 

To which category does our case belong? 

There are several possibilities. The histological character of the growth is that 
of a capillary hemangioendothelioblastoma. Dr. F. B. Mallory of Boston City 
Hospital, to whom we also sent specimens of the case, diagnosed the growth as 
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such a tumor, with metastases. But the same features are shown also in the 
tumors of verruga peruana and in the angiofibroma contagiosum tropicum de- 
scribed first by Bassewitz. 

Though the tumors macroscopically and microscopically resemble those of ver- 
ruga peruana, there is no similarity from the epidemiological and clinical stand 
point. Within a period of approximately 6 years, there were only two cases 
observed among our laborers; and it would seem quite improbable that such cases 
would have been overlooked, as all our laborers are under careful medical super- 
vision. Our case differs clinically, also, from verruga peruana, as we saw no 
symptoms of a systemic illness—even if we consider it as a fact that verruga 
peruana and oroya fever are two different diseases, and that even the fever stage 
before the eruption of the verruga is not typical but is the expression of a mixed 
infection, there are, according to Strong, still some prodromal symptoms before 
the eruptions appear in verruga peruana. ‘These were absolutely absent in our 
case. Our patient was worried only by the tumor on his leg, on account of its 
tendency to bleed; and there was apparently no history of a general infection at 
any time. 

What is said above with regard to the epidemiology pertains also to the angio- 
fibroma contagiosum. Besides, the Bassewitz’ tumors are more frequently en- 
countered on the face, neck and genital organs than on the extremities; and they 
very frequently also affect the various mucosae. 

It is obvious that an exact diagnosis is somewhat difficult. There are several 
reasons which especially account for it: It was impossible to follow the course of 
the disease. We do not know if the tumors, not removed by the operation, dis- 
appeared; or whether there were any relapses or recurrences; or even whether the 
disease terminated fatally or not. An autopsy would probably have cleared the 
diagnosis. Verruga or verruga-like nodules are not found with regularity in the 
internal organs. We probably would have found metastases in other organs or 
even a primary tumor as a cause of the skin eruption, if the tumors in our case 
belonged to the malignant growth group. 

Unfortunately, animals were not inoculated with the tumor tissue. A positive 
implantation would have led us to a diagnosis of verruga, as it is transmissible to 
animals. 

Chlamydozoa-like bodies were not found in our case; but it is impossible, as 
mentioned above, to depend on the presence or absence of these bodies for the 
diagnosis as such evidence is still of hypothetical value. 

Considering the facts mentioned above, a definite diagnosis could not be made. 
We must leave the question open as to whether these tumors belong to the group 
of malignant growths or should be classified as verruga-like growths. 
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FIBROMA, MOLLUSCUM FIBROSUM OR VON 
RECKLINGHAUSEN’S DISEASE— 
CASE REPORT 


Ricarpo AguiLaR, M.D. 
United Fruit Company Hospital 
Quirigua, Guatemala. 


A native male, 51 years old, well known in his locality on account of his inter- 
esting skin condition, was admitted to the hospital for treatment of E. A. Malaria. 
Photographs and a brief report are submitted on account of the rarity of the dis- 
ease. 


Fie. 1 Bias 2 


The patient stated that he had had multiple skin tumors since his earliest recol- 
lection. In the course of the years new tumors have appeared and older ones 
have become enlarged. None of the nodules are painful, but all are sensitive to 
heat and touch. The larger ones appear to be more sensitive than the smaller. 
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On palpation, the consistency of the largest tumors resembled that of lipomatous 
tissue, while the smaller appeared to be fibrotic in character. 

The most numerous and largest tumors are on the anterior surface of the thorax 
and abdomen (Fig. 1), and do not seem to follow nerve courses. 

On the patient’s back, (Fig. 2) the tumors are numerous; but are smaller than 
in front, and harder in texture. There are many small tumors on the inner 
surface of the arms and forearms, distributed mainly along the course of the 
musculospiral nerve; while tumors are not so numerous on the lower extremities, 
and none is apparent below the middle of the calf of either leg. They are absent 
from the scalp, scrotum, perineum, and the area within three inches of the anus. 
The face and neck show a few small tumors. 

The patient is a hunchback; and his head is drooped to the right, which causes 
him to look always toward his left side. The skin of his face has a few patches of 
chloasma. Examination of his chest and abdomen reveals no pathology, with 
the exception of slight enlargement of the spleen. 

The patient’s mental capacity is poor. He is illiterate and inclined to sluggish- 
ness. A full family history cannot be obtained, although he is sure that neither 
his mother nor father had a similar disease. As far as he knows, he has had no 
offspring. 

The aetiology of von Recklinghausen’s disease is unknown; and, up to the 
present time, medical treatment has proved unsatisfactory. There is little litera- 
ture* on the subject. 


LIPOID HISTIOCYTOMA—REPORT OF CASE 


JAIME DE LA GuarpiA, M.D. 


United Fruit Company Hospital 
Banes, Cuba 


M. D. Carprenas Puro, M.D. 
Of the Histo-pathological Laboratory of the University of Havana 


Following the work of Aschoff, Landau and Kiyono on the reticulo-endothelial 
system; and that of Jong and Siegenbeck von Henkelom, de Anitschkow, etc., 
which have shown the réle it played in lipoid metabolism; a new line of research 
has been started by histo-pathologists in an attempt to show the importance of 
this system in the genesis of xanthomatous tumors. There are, notwithstanding, 
those who believe that the infiltration of the tumor with lipoid substances is a 

* A case of von Recklinghausen’s disease was reported by Dr. A. Cuff Lushington, Kingston, 


Jamaica, B. W. I., in the Eighteenth Annual Report, United Fruit Co., Medical Dept., 1929, p. 181. 
+ Originally published in ‘‘Revista de Medicina y Cirugia de la Habana,”’ Nov. 30, 1930. 
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secondary process, and consequently classify such tumors as fibrous hemangio- 
endothelioblastomas, etc., according to the histological picture. 


Fig. 1 


We shall leave for a future and more careful study, the discussion of those 
theories; and shall limit ourselves at this moment to the presentation of a case of 
xanthoma which we have called a lipoid histiocytoma—a name which we think 
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better adapted to it than that of ““Xanthelanized Histiocytoma,”’ first used by 
Levy. 

Case Report.—Pastor Toirac, Cuban, 30 years old, complained of a peduncu- 
lated tumor in the middle third of the left leg which began some ten years ago as 
a small nodule and which has since continued to grow to its present size (See Fig. 
1). A month before he appeared for examination there was a slight ulceration of 
the tumor, causing a left inguinal adenitis which rapidly improved following ade- 
quate treatment. Otherwise the history is negative; and the patient stated that 
he has always been healthy and has never suffered from icterus, diabetes, ete. (?). 

The tumor has a semi-hard consistency, and a yellowish tinge; and is situated 
superficially, there being no intimate connection with the sub-adjacent muscular 
plane. Resection of the tumor being indicated, it was done easily because of its 
superficial location. 

Examination of micro-sections coloured with silver carbonate (which is ideal in 
these cases), and complementary stains for lipoids, show a slow growing blastoma 
which is formed of round cells. These cells are of large size, of weak protoplasm 
and heavily charged with lipoids; (cholesterin and lecithin principally), and the 
round, central nucleus has an intense affinity for silver carbonate. In simple 
stains the carbonate of Rio-Hortega gives a beautiful hive-like picture of the cellu- 
lar protoplasm. It is easy to follow, in successive stages, the varying appearance 
from normal histio-cytic cell to those above described; and, from these, to the 
monster type described by Touton. 

Blood vessels are abundant, with thick walls and hyaline plaques. (Could the 
latter be of cholesterin origin?) 

Stroma is scarce and has the same characteristics as the vascular walls. That 
is, this tumor is generated at the expense of cells which clearly show phagocytic 
properties, and which accomplish this purpose through impregnation of the proto- 
plasm with lipoid granules. 

The yellow tint and other characteristics compel its inclusion in the old group 
of xanthomas. Its histio-cytic genesis places it with the histio-cytomas; and the 
lipoid nature of the phagocytized granules justifies the name of ‘‘Lipoid Histio- 
cytoma” with which we head this report. 
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MERCUROCHROME IN THE TREATMENT OF KNEE JOINT 
INFECTIONS 


Ricarpo Aguiar, M.D. 
_ United Fruit Company Hospital 
Quirigua, Guatemala 


The frequency with which we meet different types of infection of the knee 
joint, and the tedious care required in obtaining good results, has prompted the 
following report. 

In recent years the author has treated many types of acute arthritis with effu- 
sion, whether the effusion is serofibrinous or purulent, with mercurochrome intra- 
venously and with local injections of mercurochrome solution into the infected 
joint. 

For about three years all cases of arthritis in the knee joint, with effusion and 
with all types of metastatic infection (except tuberculous), have been treated. 
with injections of mercurochrome into the joint, with passive movements of the 
extremity; and excellent results have been obtained. 

General treatment has also been instituted—1.e., iodides, salicylates, mercury, 
antiseptics of genito-urinary tract, etc., etc., have been administered, depending 
on the etiology of the arthritis. 

Most of the cases in which I have used this treatment were gonococcal infec- 
tions, sequelae or complications in acute chest conditions, and pyorrhea infec- 
tions; but a few of them have been of syphilitic origin, and one was consecutive to 
what appeared to be an old appendicular abscess. 

The gratifying effects obtained in the treatment of these cases (about 25) justi- 
fies us in continuing this procedure. All of them, with one exception, showed 
splendid results with restoration of normal function of the joint. The exception 
was a case which failed to recover complete extension of the knee. 


TECHNIQUE OF THE INJECTION 


After preparing the operative field with tincture of iodine and alcohol, an injec- 
tion of about | c.c. of 14% novocaine, is given at the point where the paracentesis 
is tobe made. An 18-gauge needle is introduced into the joint and adapted to 
a 20 ¢.c. syringe, and the fluid is aspirated. Before all the joint fluid is with- 
drawn, the needle is left in place and 5 to 20 c.c. of 2% solution of mercurochrome 
injected after some of the fluid is again drawn into the syringe, in order to make 
sure that the solution is being injected into the joint cavity. 

The mercurochrome solution should be prepared with sterile precautions; and 
the same preparation is used for intravenous injection. The amount used 
depends on the severity of the case, the age of the patient, his idiosyncrasy for 
mercury, and the number of injections given. Immediately after the first injec- 
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tion, the knee is exercised for about five minutes by a gentle passive movement. 
A second injection is given on the second or third day, and the time and extent of 
the movements should be increased. After the first injection, the fluid with- 
drawn subsequently is stained red from the previous injection of mercurochrome. 

It is a wise precaution to keep the extremity in extension, in order to avoid as 
much as possible the vicious flexion position of the extremity so common in this 
particular type of case. 

Usually, after the third injection, the patient himself begins active movement 
of the joint; and, in my experience, more than four injections are rarely necessary 
for a complete recovery. 


REPORT OF CASES 
(One of each of the types treated) 


Cass No. 1.—35 years old, negro, admitted in October, 1930. History of Pres- 
ent Illness: Received a blow over left knee three days before admission; has had 
gonorrhea for last two months. Complete Abnormal Conditions: Left knee in- 
flamed and painful, and intracapsular fluctuation. Genitalia: dysuria, and ure- 
thral discharge. Laboratory Report: blood negative for malaria; urine, pus + +; 
stool, uncinaria; urethral smear, positive for gonococci. Deagnosis: Gonorrhoeal 
urethritis, and gonococeal arthritis with effusion. Clinical Report: Temperature 
ran between 100° and 103°F. for nine days, ascending after each injection of 15¢.c. 
of mercurochrome solution. Patient got four injections, one every other day, 
and passive movements of the extremity were done. After the 10th day, his 
temperature was normal; and active movements of the joint were encouraged, 
and executed without any pain. Diuretics and urinary antiseptics were adminis- 
tered during the period of treatment. Solution of potassium chlorate 4% was 
given by mouth for two days, to control the slight mercurial stomatitis produced 
by the mercurochrome. When the patient was discharged from the Hospital, he 
had complete movement of his knee. 

CasEe No. 2.—29 years old, Salvadorean, admitted November, 1930. History 
of Present Illness: Complained of pain in both wrists and left knee for 10 days; 
had gonorrhea many years ago, and a chancre about’a year ago. Complete Ab- 
normal Conditions: Pain on pressure over external and internal margins of the 
tibiae; left knee swollen and tender, and with complete lack of movement; spleen 
enlarged two fingers below the costal arch. Laboratory Report: Urine, positive 
for albumin, hyaline casts and pus +; stool, ascaris ova; blood, negative for 
malaria and strongly positive for Meinicke reaction. Diagnosis: Syphilitic 
arthritis with effusion of the knee joint. Clinical Report: His temperature was 
normal on admission, but after each injection of mercurochrome solution, it be- 
came elevated to between 100° and 102°F. The patient was given four injections 
of 10 c.c. of 2% solution, one every other day, and passive movements. Mercury 
and iodides were administered orally. After 14 days treatment, the patient had 
full control of the movements of his knee and was quite active. 
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CasE No. 3.—50 years old, male, Spaniard, admitted September, 1930. H7s- 
tory of Present Illness: Ill for three weeks, with pain in left knee, ankle and right 
wrist. Complete Abnormal Conditions: Left knee swollen and tender, and with 
considerable effusion; coated tongue, and severe pyorrhea alveolaris; teeth were 
loose, and all had pockets of pus. Laboratory Report: Urine, positive for albu- 
min, casts and pus; stool, blood, and Meinicke test, negative. Diagnosis: Pyor- 
rhea alveolaris and acute arthritis with effusion. Clinical Report: Temperature 
ran between 100° and 102°F. for 13 consecutive days. All the patient’s teeth were 
extracted; antiseptic mouth wash was prescribed; and four injections of 20 c.c. of 
mercurochrome solution given every other day. Owing to a mercurial colitis, 
potassium chlorate solution was given orally. Salicylates were given orally. 
Passive movements were given daily; and the patient got full active movement of 
the extremity after the 42nd day of treatment. 

Case No. 4.—48 years old, native, admitted December, 1929. Hvstory of 
Present Illness: Had been having cough, fever, rachialgia, anorexia and weakness 
for five days; and pain developed in the right knee the day before admission. 
Complete Abnormal Conditions: Coated tongue; subjective pain and lack of 
motion in right knee; lungs showed dullness of the left base and subcrepitant 
rales; heart—tachycardia, and pericarditis with effusion. Laboratory Report: 
Urine positive for albumin, casts and pus; blood, negative for malaria; Meinicke 
reaction, negative; stool, positive for ova of tricocephalus and uncinaria. Clini- 
cal Report: Temperature ranged between 102° and 104°F. for the first week. On 
the 6th day the right knee became inflamed, painful, and swollen. Paracentesis 
of the joint was done; withdrawing 120 ¢.c. of purulent fluid, which was positive 
for pneumococci. 20 ¢.c. of mercurochrome solution were injected; but the 
extremity was not exercised: Three days later 90 c.c. of fluid were aspirated, and 
15 c.c. of mercurochrome solution were injected; and passive exercises of the knee 
begun. Two days later, 60 c.c. of fluid were withdrawn and 10 c.c. of mercuro- 
chrome solution injected; and movements increased. Three days after, 14 c.c. of 
fluid were withdrawn and 5 ec.c. of mercurochrome injected. His temperature in 
the second and third weeks fluctuated between 99° and 102°F., with evening rise. 
During the fourth week, the temperature began to subside; and at the end of the 
fifth week it was normal. The patient was given cardiac tonics, salicylates and 
iodides. After the sixth week of treatment, the lungs and heart were normal, 
and the knee had only a very slight lack of extension. 

Case No. 5.—65 years old, North-American, admitted on October, 1930. 
History of Present Illness: 10 days before admission, and after a ride of about 18 
miles on horse-back, he had had acute pain in appendical region. He had to lie 
down for a day; and then was taken on a chair for 18 miles to the railway, and 
thence to a City Hospital. After a few days rest, he came to Quirigua Hospital. 
On his day of admission, the patient had a very distinct and painful mass in the 
McBurney region. Temperature wasnormal. Blood pressure: 126 systolic and 
72 diastolic. Laboratory Report: Urine, positive for albumin, casts and pus; 
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stool, positive for blood, pus, and mucus; blood, negative for malaria; white blood 
count, 12,250. Clinical Report: Patient was kept under observation, as a bed 
patient, with ice-bags applied over the appendix. Retention of urine occurred on 
the third day; and catheterization of the bladder was necessary, twice daily, for 
S8days. Prostate was very muchenlarged. At that time, the appendicular mass 
had not been reduced in size; but was less tender on pressure. Prostatectomy 
was performed under spinal anaesthesia. Patient showed uneventful recovery 
until 10 days after operation, when the left knee began to pain and the temper- 
ature rose to 101°F. Two days subsequently the knee became swollen and mod- 
erate effusion developed. Diagnosis: Arthritis of left knee, with effusion. 
Appendicular mass was smaller, and there was no tenderness in that region. 
Withdrawal of fluid; and three injections of 5 c.c. each, of 2% mercurochrome 
solution, every other day, and passive movements of the leg; were sufficient to 
effect a complete recovery. 


CONCLUSIONS 


1. Mercurochrome injections of 2% solution into the knee joint is a safe pro- 
cedure. 

2. Local injection of mercurochrome in the knee joint is extremely helpful in 
controlling many types of local infection. 

3. Passive movement of the joint contributes to a satisfactory result. 


“TENO-SYNOVITIS CREPITANS” OF THE WRIST AMONG 
CANE CUTTERS 


P. S. Mararget, M.D. 
United Fruit Company Hospital 


Banes, Oriente, Cuba 


Acute thecitis or acute teno-synovitis of the extensor tendons of the wrist is 
usually an occupational disability arising as a result of excessive use of the part 
or following such strains as lifting heavy weights; and is seen commonly among 
those who are not accustomed to the particular form of exercise involved or who 
overtax the hand following a long period of rest. It has been reported as a com- 
mon condition among pianists, organists, and stenographers; and bricklayers are 
said to be unusually susceptible to teno-synovitis of the left hand, in the Extensor 
ossis metacarpi pollicis and Extensor brevis pollicis tendons. 

Among “cane cutters,’”’ such inflammation in the extensor tendons of the hand 
is quite common at the beginning of the cane-cutting season; and consequently is 
known by the local name of “cane cutters wrist.’”’ The number of cases dimin- 
ishes gradually, as the season progresses and the laborers become accustomed to 
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the work. It is more apt to occur among men who have not cut cane before; 
but it is also seen among old cane cutters, following the long period of rest from 
this particular form of exertion. It is usually observed in the right hand, with 
which the cane-cutting knife (machete) is held; but also occurs occasionally in the 
left hand, with which the pieces of cane are thrown to the accumulating heap. 
In both instances the continuous, jerky, throwing back of the hand causes an 
irritation of the sheaths of the tendons with the outpouring of an inflammatory 
exudate, evidenced by swelling of the dorsum of the wrist; pain, which is referred 
upwards; and a characteristic creaking sound upon flexion and extension of the 
hand, which has given the name of “‘teno-synovitis crepitans”’ to this stage of the 
disease. This stage is followed by the pouring out of a serous effusion which 
causes the pain and crepitus to disappear. 

The tendons which seem to be usually involved or which seem to have the 
greatest inflammatory reaction when other tendons are also involved, are the 
Extensor carpi radialis longior and Extensor carpi radialis brevior. These two 
tendons, which have one common synovial sheath while passing under the pos- 
terior annular ligament of the wrist and which are inserted at the bases of the 
second and third metacarpal bones respectively, would seem to be subjected to 
the greatest strain in the peculiar movements of the hand involved in cutting 
cane. The Extensor communis digitorum and Extensor indicis, which have a 
common synovial sheath and are mainly involved in the extension of the fingers, 
seem to be next in the degree of severity and frequency of their inflammatory 
reaction. ‘The three Extensor pollicis tendons involved in the extension of the 
thumb would come next; while the Extensor minimi digiti and Extensor carpi 
ulnaris, lying towards the inner border of the wrist, never seem to become in- 
volved. However, it must be taken into consideration that these cases seek 
treatment almost immediately after they first notice the pain and inflammation, 
as the condition comes under the Workmen’s Compensation Law; and there is 
seldom any opportunity for progressive involvement of all the tendons. The 
inflammatory condition rarely goes beyond the “‘crepitus” stage in which prac- 
tically all the cases are first seen. 

There is nothing exceptional about the treatment; and it consists simply in 
resting the hand by the application of a firm bandage, and the use of some anal- 
gesic to relieve pain. Insome particularly severe cases a splint is used during the 
first forty-eight hours to prevent flexion of the hand; but free movement is 
allowed as soon as possible, and most cases return to their work within one week. 
Up to now we have never seen a second attack in the same individual. 
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SECTION IV 
SPINAL ANAESTHESIA 


L. M. Drennan, M.D. 
United Fruit Company Hospital 
Santa Marta, Colombia 


The literature in recent years has contributed in a great measure to the scien- 
tific advancement and increasing popularity of this form of anaesthesia in surgical 
practice. 

It has been my privilege to use this method in 948 cases covering a period of 
three years. This has given me an opportunity in a variety of operations to ob- 
serve its many advantages over other forms of anaesthesia previously used here. 

It is true that in the past there have been waves of enthusiasm for this method; 
mostly accompanied by failures, accidents due to bad technic, toxic drugs, im- 
proper dosage, and finally, as Dealy states, with a lack of understanding of the 
mechanism by which the vascular tone is maintained and the circulatory centres 
assured. 

For the present, while we have not reached the millennium in anaesthetic prac- 
tice, spinal anaesthesia when properly administered approaches most closely the 
perfect anaesthesia. All of this has been reasonably controlled by a standardiza- 
tion of drugs and their dosage, and by proper technic. Naturally this does not 
mean for its successful accomplishment merely the penetration of the subarach- 
noidean space with a certain measured quantity of drug. Certain details must be 
taken into consideration to make it the success it really deserves. 

It is admitted, of course, that not all patients are ideal subjects; but this should 
not detract from its general value. It is a known fact that to try to standardize 
humans is an impossibility; and consequently, in all surgical procedures of recog- 
nized merit today, the selection of cases, attention to detail, peculiarities of tem- 
perament, etc., constitute individual problems for the surgeon. Established 
methods in this field have been the triumphs of repeated trial and error, but no 
one would consider throwing them into the discard because of an occasional fail- 
ure. So, too, spinal anaesthesia has stood the test of time; and the confidence 
gained in recent years by refinement of drugs and technic has unquestionably 
demonstrated its safety and practicability beyond all measure of doubt. 

The most important factor we have to contend with in this field is the control 
of the fall in blood pressure. Unfortunately, owing to the nervous mechanism 
involved, this feature is unavoidable. To assist in counteracting this condition 
the Trendelenburg position, called the sheet anchor in spinal anaesthesia, should 
be used almost as aroutine. With this, the heart is sustained and disasters from 
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cerebral anaemias avoided. In other words, the patient veritably bleeds into his 
own blood vessels unless placed in this position. 

While there are many preparations employed in spinal anaesthesia; I have used 
exclusively novocaine crystals, put up in hermetically sealed ampules. The fact 
that they are in a vacuum is an added advantage in preventing deterioration of 
the preparation. 

The technic used here is as follows: A high enema is given the night before 
operation. Cathartics are not used, unless the patient has been under treatment 
in the hospital or at home for several days. It is a well-known fact that, follow- 
ing a spinal injection, rapid gastro-intestinal peristalsis, due to the unopposed 
action of the vagus, is at once produced. Hence cathartics in any form should 
not be given. If this principle is not followed, the surgeon can expect the annoy- 
ance of intestinal incontinence at a time when it is least desirable. 

Following the result of the night enema the patient is given one or two sleeping 
tablets—I prefer luminal—insuring a restful sleep; and the patient awakes the 
next morning refreshed and better prepared for the ordeal ahead. Morphine and 
atropine, and ephedrine, are given separately as routine hypos a half hour pre- 
ceding the operation. Many of our patients, who are able, walk to the operating 
room; and the spinal injection is given in the sitting position, with the feet hang- 
ing over the side of the table. The patient is instructed at the same time to bend 
forward, resting hands or elbows on knees. This, whenever possible, I consider 
superior to the lateral recumbent position recommended by some authors. The 
facility in this posture for entering the subarachnoidal space unhampered by 
bungling efforts, slow drop taps, and resulting post-operative backaches common 
to the latter, cannot be over-emphasized. 

After painting the area to be punctured (usually over the second or third lumbar 
interspace), with iodine followed by alcohol; a skin wheal is produced, with an 
injection of a2% novocaine solution. The needle is advanced slowly, infiltrating 
the tissues down to the interspinous ligament; about 2 c.c. in all being used. The 
novocaine crystals are shaken from the ampule by the nurse into a small sterile 
medicine glass, to which are added ten drops of a 3% ephedrine solution. 

Also, to avoid the possibility of post-operative backaches, a 20 gauge chrome- 
plated spinal puncture needle is used; and preferably one with a bevel of 45 
degrees. When possible, this puncture should follow the route of the needle pre- 
viously used for local infiltration. Such a puncture on entering the dura pro- 
duces a miniature trap door closed by intradural pressure when needle is with- 
drawn. (Pitkin.) 

With experience, one generally knows immediately when the space is entered; 
as it is readily recognized by a snapping sensation or released resistance imparted 
to the practiced hand. The greater the fluid pressure the more readily is this 
recognized. On removing the stylet, it is very important that a good flow of fluid 
should follow. This is allowed to drip into the glass containing the novocaine 
and ephedrine. Ordinarily about 4 to 6 ¢.c. are sufficient. The stylet is then 
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reintroduced; and the solution is mixed, and drawn into a 10 c.c. Luer syringe. 
This solution is injected slowly, accompanied by revolving: movements of the 
syringe and needle. A small square of adhesive is placed over the site of injec- 
tion, and patient lowered on the table. 

As novocaine solutions diffuse rapidly, it is not necessary that the patient be 
placed immediately in the Trendelenburg position. The lapse of a short time is 
preferred to allow the solution to become fixed. One is guided in this respect by 
the nature of the operation to be performed as well as the size of the dose. Small 
doses—50 mg.—for use in short operations often do not require a change in posi- 
tion. © 

Complete anaesthesia should take place in about ten minutes, which is the 
{ime usually consumed in draping the patient. 

In amajor case, especially of the abdominal type, we break the foot of the table 
at the level of the patient’s knees. In this way the Trendelenburg position is 
more easily maintained without the need of shoulder braces. An etherizing 
screen frame is finally adjusted to the table at the patient’s head. 

The dosage and amount of fluid withdrawn vary with the character and scope 
of the operation contemplated. The more fluid withdrawn the greater is the 
tendency to post-operative headache; and hence a minimum amount of fluid, 
4 to 6 ¢.c., to insure perfect and lasting anaesthesia is always advisable. On the 
other hand, I have noted that the withdrawal of larger amounts of fluid produces 
a wider range of anaesthesia. ‘This is undoubtedly due to the rapid diffusibility 
of the anaesthetizing agent. There is an advantage gained in this way when 
long operations are anticipated, especially in the upper abdominal quadrants; as 
less shock is produced and anaesthesia is sustained without resort to ether. To 
me, this is more vital to the patient and surgeon than the possibility of post- 
operative headaches. 

In our earlier operations we used 120 mgs. If a perfect anaesthesia can be 
obtained in this way, one can often carry out to a successful conclusion most 
major operations. I found later that 150 mgs. were equally as safe and much 
preferred in upper quadrant operations. This insures a more prompt nerve 
block, less shock, and the abolishment of rigid belly wall so difficult to close at 
termination of operation. It also greatly minimizes pain and vomiting produced 
by peritoneal and visceral traction. 

Vomiting occurred in about one-third or more of our cases. Sometimes this 
only amounted to a severe nausea or temporary gagging. This is not alarming, 
and lasts but a few minutes. Only in a few cases was the vomiting continuous; 
and at no time should it cause the surgeon any worry. The mechanism of this 
is not clearly understood. Increased gastric peristalsis is a certain factor; but I 
am not prepared to state how much lowered vasomotor tone enters into it. 

I must mention in this connection, by way of comparison, that a majority of 
our patients are considerably below par physically. Blood pressure in tropical 
regions is generally lower than elsewhere. When anemia, bad diet, poor living 
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conditions, chronic malaria, and intestinal parasitic infestation, are added to 
this, one can visualize a state of lowered vitality unequalled in temperate climates. 

The pulse rate of such patients during operation with spinal anaesthesia will 
frequently drop twenty beats in a majority of cases. In extreme cases, especially 
when ephedrine is not used, it will drop much lower, with a corresponding fall 
in blood pressure. 

The nurse usually checks up on the pulse; and, so long as fairly good volume is 
maintained and the patient’s condition is apparently satisfactory, there is no 
necessity for taking blood pressure readings. Assuming that the patient is a good 
risk on coming to the operating room, I have no hesitancy in stating that they 
can be dispensed with entirely. 

Ordinarily, if disagreeable symptoms occur, one can usually expect them to 
come on early in the operation. » In the great majority of cases where they occur, 
they are not lasting; and, when once the patient settles down, smooth sailing can 
be expected thereafter. The fact, therefore, that we have not had one real 
fatality speaks well for the safety and practicability of this method. 

There is no operation below the costal margin that cannot be performed with 
spinal anaesthesia; nor is there any objection to, or ill effects from, the number of 
times it may be given in the same case. In one case, a girl of 11 years with an 
infected hip, it was given at least five different times; and, in a case of rectal stric- 
ture complicated by chronic ulcerative proctitis and multiple fistulas, seven times. 
There also have been a number of cases where it was administered two or three 
times. One cannot help but recognize its advantage over ether in such cases. 

On the other hand, one should keep in mind certain so-called contraindications. 
Patients in a state of shock from any cause, and those with advanced peritonitis, 
are obviously dangerous risks. Intestinal obstruction or perforation, and strang- 
ulated hernias, theoretically should be included in this list; although I am not so 
sure, as will be explained later. 

Naturally, advanced peritonitis with associated feeble heart action accom- 
panied by a remarkably lowered vasomotor tone and the pooling of blood in the 
abdominal cavity can only be aggravated by spinal anaesthesia. One case in 
this category was sufficient to justify this conclusion. There was little hope in 
this case that operative interference would be of any help to the patient. He 
was very toxic and restless, with a weak thready pulse; and pain and distention 
were most intense. Almost immediately following the spinal injection given at 
this time, in the lateral recumbent position, he became quiet and marvelled at the 
disappearance of his pain. In a few seconds he was dead. ‘This is the only 
fatality, and should not reflect in the least on the method. He would have died 
anyway.’ 

The danger of perforations in intestinal obstructions has been referred to. 
From the standpoint of increased peristalsis this seems plausible, altho I have 
never seen it occur. Conversely, after all other means to overcome a condition 
of this kind have failed, spinal anaesthesia is the pivotal point in determining 


MEDICAL DEPARTMENT 133 


whether such an obstruction is complete or only partial. I observed this in two 
cases, thus avoiding the necessity of operative interference. Obviously one 
must be prepared to operate in such cases within a short time where failures by 
this method occur. 

In strangulated hernias one must not be disillusioned even though, apparently, 
reduction by this method has been effected. The released loop of gut, probably 
gangrenous, may disappear from view and cause considerable anxiety on the part 
of the operator in having to fish around in the abdomen to locate it. Where one 
sees the case early and is sure that the contents of the sac have not reached a state 
of devitalization, the complete relaxation produced by spinal anaesthesia materi- 
ally aids in reduction and prevents the usual serious complications. This often 
makes it possible to postpone the operation until a more favorable time. 

Similarly, in gunshot wounds of the abdomen spinal anaesthesia is said to be 
contraindicated because of the soiling of peritoneum induced by undue peristalsis. 
Yet, when one considers the advantages of an otherwise silent belly ; no bulging of 
intestines, so often encountered in inhalation anaesthesia; the ease and rapidity 
with which intestinal injuries can be located, isolated with a minimum of packs, 
and repaired; the shortening of the operation and reduction of shock; any danger 
which otherwise might be ascribed to its use is greatly minimized. Ordinarily, 
in most intestinal perforations soiling by faecal matter has already occurred; 
and certainly the struggling under inhalation anaesthesia does not lessen the 
possibility. 

When ephedrine is not used, one should not be deceived by a lessened degree of 
bleeding during the operation. This is brought about, as one would expect, by a 
lowered vascular tone. On the reestablishment of normal tone, blood clots are 
sometimes swept away with resulting hemorrhage. 

Anyone disregarding the possibility of this and likewise the precaution to ligate 
potential latent bleeders, courts trouble. I have noted the comparative fre- 
quency of post-operative skin haematomas and other more serious bleeding along 
fascial planes as a consequence. While none of these is fatal; the possibility of 
inviting infections, retardation of healing, and prolongation of hospital days, are 
annoyances which the surgeon should by all means strive to avoid. All oozing 
from denuded areas, often following pelvic inflammatory operations, should be 
recognized as potential dangers and packed. In anticipation of such complica- 
tions, posterior colpotomy for drainage purposes as‘an initial procedure is the 
logical safeguard. By using ephedrine hypodermically as well as intraspinally, 
this danger is diminished. On the other hand, there are claims that the use of 
ephedrine does no good and may even cause harm. These contentions are based 
on the fact that it stimulates vaso-motor nerves only in the unanesthetized region, 
which would only tend to increase pooling of blood in the blocked-off area. For- 
tunately, pooling per se does not occur to such an exaggerated degree. I frankly 
believe that this condition merely represents a slowing down of the current. It 
does not actually stop. Consequently, the added general and prolonged stimulus, 
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as produced by ephedrine, prevents the development of just such a condition; 
and, at any rate, I have not found such a condition sufficiently serious to contra- 
indicate the use of this drug. 

Where one desires immediate results, whenever the necessity arrives, adrenalin 
as a stimulant during operation is preferred to ephedrine. The latter, however 
because of its sustained action, is much superior. In recent months, since we 
began the use of ephedrine as a routine procedure before operation, the occasions 
where adrenalin was needed to sustain a failing circulation in a certain number of 
our cases during operation have been definitely reduced if not entirely eliminated. 
In fact my recent observations have been that, by the addition of ephedrine to 
our armamentarium, the blood pressure had been so well stabilized that we have 
found it advantageous whenever possible to discard the use of the Trendelenberg 
position. Incidentally, this has not only added to the comfort of our patients; 
but has resulted also in a lessened degree of vomiting during the operation, in a 
number of our cases. 

In obstetric practice there is no more satisfactory method of anaesthesia than 
this. I refer now, of course, to the treatment of complications in this field. It 
does not endanger the child in any way; and, on account of the complete relaxa- 
tion produced, much mutilation of the soft parts is saved the mother. I have 
used it in forceps operations, placenta previa, and versions. In the ease of per- 
formance of the various obstetrical maneuvers, the relaxation of a previously 
rigid or spasmodic os uteri, permitting the application of forceps with greater 
facility and the extraction of child with less effort compared to general anaes- 
thesia, this method has much to recommend it. In breech presentations, all of 
this is especially true; where the danger of injury to the legs and arms of the 
child is reduced. Consequently we see less frequently the occurrence of those 
troublesome sequelae, cystocele and rectocele. I have not had occasion to treat 
eclampsia by this method, as the condition is very rare here; but think it would 
be distinctly advantageous, and would not hesitate to use it should the occasion 
arise. 

In localities where trained hospital help is at a premium, spinal anaesthesia is of 
the greatest economic value. It is not only less expensive; but also speeds up 
the work in the operating-room. Many more operations can now be performed 
than formerly, in a specified period of time; and less assistance is required. In 
the early days, before this method was introduced, all of one nurse’s attention 
was devoted to the anaesthesia. 

The same may be said of the advantages of this method in isolated places, 
small hospitals, emergency work, and even in the jungle. 

Old people stand spinal anaesthesia very well. Altho it has also been recom- 
mended in children, only one, a child of 11 years, was included in this series. 

In only a few cases was it found necessary to restore a failing circulation with 
adrenalin during the operation. This occurred early in our series; but rarely 
does it occur now. Occasionally, patients fall asleep; and awaken only on being 
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removed from the table at the completion of the operation, and sometimes not 
until they have returned to the bed. At times they become conversational 
which we do not discourage as it helps to distract the patient’s mind from the 
operation. In tuberculosis or other respiratory affections, diabetes, bad kidneys, 
and other conditions contraindicating general anaesthesia, spinal anaesthesia 
can be used with the greatest comfort and satisfaction. 

Post-operative complications such as headaches cause complaint occasionally 
and stiff necks, rarely. When they occur, they are not lasting. The few serious 
headaches were controlled, either by high magnesium sulphate enemas or by a 
withdrawal of about 10 c.c. of spinal fluid. I have never seen the latter fail, in 
the few cases in which resort to it was found necessary. Post-operative vomiting 
almost never occurs. ‘This is a great advantage, as patients can take fairly large 
quantities of liquids almost immediately on return to bed. Consequently there 
is no dehydration from lack of fluids, and no suppression of urine; and elimination 
is good. Serious post-operative gastro-intestinal stasis, with its many attending 
evils, is a thing of the past. A certain amount of abdominal distention does 
occur; but it is always controlled easily by simple saline enemas or an occasional 
dose of pituitrin. Urinary retention requiring catheterization is also much 
reduced. However, I have found that operative trauma of whatever nature, 
performed on pelvic viscera, frequently produces this condition regardless of the 
anaesthesia. 

One case in this series was troubled with strabismus, which came on in about 
ten days following operation. It disappeared in a like period. Headache was 
not present in this case. 

Two cases complained of a partial loss of sensation and muscular movements of 
one leg. This was more noticeable after the patients were up and walking around. 
It was observed, at the time of the spinal injection in these cases, that they com- 
plained of pain radiating into the extremity almost immediately. This pain 
lasted a few days after return to bed, but at no time was it severe in character. 
No permanent disability resulted. I am sure perfect technic would have avoided 
this complication. 

As previously pointed out, there are many differences of opinion regarding the 
use of spinal anaesthesia. Despite some adverse criticism it is rapidly gaining in 
popularity. Obviously, variations of technic only tend to confuse or discourage 
the uninitiated; and make it more difficult, if not impossible, for them to grasp 
the essentials of a method which, because of its safety, effectiveness, and ease of 
administration cannot be questioned. 

I have endeavored to describe as briefly and plainly as possible the procedure 
carried out here; and, so long as the general outline of the technic in most of its 
essentials is followed, minor modifications will make very little difference. 

Should this presentation stimulate further interest, it will have accomplished 
its purpose. 
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MARJOLIN’S ULCER—A CASE REPORT 


J. M. pE tos Reyes, M.D. 
United Fruit Company Hospital 


Banes, Cuba 


This disease was first described by Marjolin, in the twenty-first volume of the 
Dictionnaire de Medecin, in 1828. He called it “warty ulcer,” having observed 
the condition, twice on the sole of the foot, once on the leg, and once on the groin. 

Such ulcers are the result of epithelial degeneration at the site of an old cicatrix, 
arising in the dermis and slowly becoming malignant. According to Hawkins 
(1835) a little wart or warty tumor appears first in the old cicatrix. Itis dry; and 
is covered by a thin cuticle which soon becomes moist and practically ulcerated, 
and from which a thin, offensive, and semi-purulent fluid is exuded. At this 
stage, there isno pain. In the second stage, the growth of the tumor is rapid, the 
warty appearance being in some measure lost and a more solid substance project- 
ing from the diseased area. ‘The tumor is very vascular and bleeds easily. In 
the final stage ulceration and sloughing takes place, alternately, with a great deal 
of pain. Metastasis is very late, because of the large amount of fibrous tissue 
which blocks the lymphatic channels. 

Any injury which will produce a cicatrix may be considered as a predisposing 
factor of this disease; but I believe it is thought that a cicatrix from a burn is more 
apt to degenerate into a Marjolin’s ulcer. 

Smith gives a table showing the period which elapsed between the infliction of 
the original injury and the appearance of the tumor, in the cases reported up to 
that time. The interval ranged from 5 to 61 years, with an average of 20 years. 

W. W. Keen, in 1907, designated such a condition as an ulcer that has under- 
gone malignancy. He has seen several cases. 

During the healing process of a wound, some epithelial cells may become buried 
in the granulation tissue; and these epithelial cells may become the matrix of an 
epithelial tumor, which may assume active tissue proliferation whenever condi- 
tions are such as to enhance its activity. 

If there is an ulcer undergoing malignancy, as in the case here reported, the 
edges become hard and elevated. The granulations are harder and larger, and 
bleed more readily than healthy granulations; and assume a warty character or a 
cauliflower appearance. The neighbouring tissue becomes hard, due to the exten- 
sion of the process; and at a very late date the regional lymph nodes may become 
involved. The callous ulcer, unlike the malignant ulcer, is sunk below the 
cutaneous level. When malignancy arises, it begins in the margin of the ulcer 
and spreads slowly but inexorably. Chronic simple ulcers are rarely tender, or 
painful; while malignant ulcers are associated with pain and induration. The 


pain is of a hot, scalding, or darting character. The discharge is profuse and 
foul. 
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Da Costa describes 2 cases arising from varicose ulcers of the legs. 

Gross, in more than half a century of surgical practice, saw only three cases; in 
all of which the condition was so far advanced as to require amputation. 

So far as I have been able to determine, this condition is very rare in Cuba. 


TREATMENT 


In the early stages, radium, X-Ray, electric desiccation, or surgical extirpation 
may cure the condition. In advanced cases where surgical intervention is 
refused, X-Ray or radium should be used to check the rapidity of its growth, 
reduce discharge and hemorrhage, and alleviate the pain. When amputation is 
decided on, it should be done well above the ulcer; and a careful examination of 
the regional lymph nodes should be made. 


REPORT OF CASE 


A. P., Cuban, colored, female, 49 years of age, moderately nourished, came to 
the Banes Hospital seeking relief from an old ulcer of eight years duration; stating 
that, during that time, she had had periods of improvement but never complete 
healing. 

Family History. She did not remember what diseases she may have had in 
childhood; but assured me that, although she remembered having had typhoid- 
fever, variola, pertussis, and malaria, she ‘‘had always been in a fair state of 
health.” 

Past History. In 1920 she had her clothes ignited; and received second degree 
burns of hands, forearms and both legs, which lesions took about nine months to 
heal completely. 

Present History. In 1922 a small growth appeared at the centre of the cicatrix 
over the lateral malleolus of the left ankle, which ulcerated rapidly and increased 
in size. Lately it had become stationary. She used all kinds of “home treat- 
ments” and ointments, without improvement. During the formation of the sears 
the left foot assumed the talipes-caleaneus position, until the toes were about an 
inch from the anterior tibial region. She went to see several doctors, but without 
any results. Eight months ago she noticed that there was a warty growth at the 
lateral margin of the ulcer, which was painful; and the discharge became profuse. 
As the condition did not improve and the pain persisted, she decided to enter 
the Hospital. 

Physical Examination. Essentially negative, except for the extremities. 

Upper Extremities. Scars over dorsum of both hands and forearms. No func- 
tional disability. 

Lower Extremities. Right: small scar over inner malleolus at ankle. Left: 
extreme talipes-calcaneus of left foot. A large ulcer, about the size of a small 
saucer, covered the lateral side of foot and lateral malleolus, and extended to 
anterior, tibial aspect. The edges were irregular and ragged, with papillomatous 
incrustations, and appeared to be raised above the: level of sound skin. The 
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grayish floor, cauliflower-like in appearance, exuded a profuse, ichorous, and foul 
discharge. The floor of the ulcer was tender; but the surrounding tissue was not 
so, although it presented a hard consistency. Ankylosis of ankle joint was pres- 
ent. No apparent regional gland involvement. 


MARJOLIN’s ULcER—ILLUSTRATION SHows ExtrReEME TALIPES CALCANEUS OF Lert Foot PRopUCcED 
BY FORMATION OF THE ULCER 
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Laboratory Report. Blood: Meinicke’s Turbidity Reaction, negative; W.B.C. 
12,960; haemoglobin, 75%; R.B.C. 3,800,000; urine and feces, negative. 

Treatment. Due to the advanced condition of the lesion and the consequent 
deformity, amputation was decided upon. 

The leg was amputated below the knee. The operation performed was the 
modified circular incision with complete removal of the fibula as advocated by 
Dr. Da Costa. There was no gland involvement of the popliteal region. The 
patient had an uneventful recovery. 

A piece of tissue sent to Dr. F. B. Mallory, Pathological Laboratory, Boston 
City Hospital, Massachusetts, elicited the following report. 


“Microscopic examination shows masses of cornifying epithelium, with delicate strands 
of stroma between them. The connective tissue at the base isinfiltrated with numerous 
lymphocytes and some eosinophiles. The epithelium is growing moderately rapidly as 
shown by occasional mitotic figures. There is a slight tendency to invasion at the base. 

“Microscopic Diagnosis. <A papillary type of epidermoid cancer with marked cornifica- 
tion and moderate chronic inflammation. 

“Recurrence unlikely. Prognosis favorable.” 
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LIPOMATA—CASE REPORT 


J. M. pe tos Reyes, M.D. 
United Fruit Company Hospital 


Banes, Cuba 


PRELIMINARY REMARKS 


Lipomata are benign tumors of minor importance, to which very little attention 
is paid unless they mar the appearance of the individual or are so situated as to 
interfere with the normal functioning of the part involved. ‘They may be con- 
genital or acquired; and are further classified into fibro-lipoma, diffuse lipoma, 
xanthoma, etc., according to the presence of other tissues or the absence of a 
capsule. They are known to wander from their original site, and also to change 
their shape and size—this is in all probability due to gravity. They are most 
common in middle life, and are usually found in the subcutaneous tissue—most 
often in the dorsum of the extremities, shoulders, buttocks and back, although 
they may be found anywhere in the body. Usually they occur as single tumors, 
but they may be multiple and even symmetrical; and may be painful, as in Der- 
cum’s disease. Lipomata rarely degenerate into malignancy; but when they 
do, it is usually by a process of sarcomatous degeneration. ‘These fatty tumors 
may ulcerate, or undergo metamorphosis of a calcareous or myomatous type; or, 
again, oily cysts may be found. 


Case REPORT 


The present case is reported because of the size of the tumor and its very 
unusual location, although such tumors are frequently seen on the dorsal surface 
near the elbow. The patient, a white Cuban laborer, 22 years old, did not have 
free use of his left arm due to a large tumor at the bend of the elbow. Three years 
ago he noticed a small growth on the left arm just above the elbow joint, in its 
ventral aspect; and it increased in size until it prevented complete flexion of the 
fore-arm. 

On examination, we found a large tumor mass (Fig. 1) about the size of a grape 
fruit in the anterior medial aspect of the left arm just above the elbow joint. It 
was doughy in consistency, and had a definite demarkation; was somewhat oval 
in shape, and independent of the biceps-brachii muscle; and was apparently 
encapsulated, as it was freely movable. 

The patient was in very good physical condition. At operation a large lipoma, 
having a definite capsule, was removed. It was situated beneath the muscular 
aponeurosis, and had two projections—one between the insertion of the biceps 
tendon and the brachial artery and vein, and the other beneath the pronator teres 
muscle. These projections were firmly bound to the surrounding tissues. 
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The patient had an uneventful recovery and regained complete use of his 
arm. 


ee 
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INCOMPLETE INTESTINAL OBSTRUCTION—CASE REPORT 
ALBERTO F. Ruiz, M.D. 
United Fruit Company Hospital 


Banes, Cuba 


A male colored baby was admitted to the Hospital on September 38rd, 1930, and 
his mother related the following history: 


That her baby, up to 4 days ago, had been healthy; and although artificially fed, he 
had never suffered from diarrhea nor any other gastric disturbance. Four days ago, 
in the evening, he took ul suddenly with a sharp pain in his abdomen; and it was so 
severe that the slightest pressure exerted on that area made him cry violently. Follow- 
ing this, the baby began to vomit. The vomit contained undigested milk and this con- 
dition persisted throughout that night. At the same time, the temperature rose to 
103°F. Karly next morning, a purgative was administered; but he vomited it. He 
had several scanty, watery movements, with some bloody striae; and vomited every 
tume that food was given. That day he was seen by a Doctor in town; who diagnosed 
the case as an acute food intoxication, and prescribed some intestinal disinfectant 
misture. Next day the abdomen became distended; while the bowel movements con- 
tinued to be scanty and to contain bloody mucus. This day he vomited several times. 


On admission we found a well-developed coloured baby, 6 months of age, with 
a temperature of 104°F.; pulse, very rapid and almost imperceptible; abdomen, 
very much distended. The mother showed a diaper containing a watery mucus 
evacuation in which there were no signs of feces. Peristalsis could be palpated 
and could be perceived visually. All food was discontinued, and a turpentine 
enema was given without result. During the night he passed some flatus. 


The following day 2 enemas were administered, with 3 hours interval; and at 
the same time Tr. belladonna gtts. V were given t.i.d. In both enemas, a small 
amount of feces and much of flatus were expelled. During the night, } c.c. of 
pituitrin by hypo was followed by an enema; but only mucus and blood were 
cefecated. The abdomen was less distended; and, although his temperature was 
105°F., the patient looked better, was more active, and took some food without 
vomiting it. 

The following day the abdomen became distended again; and a saline enema was 
returned with mucus and blood. He had subsequently several similar mov- 
ments. The patient looked more depressed, and peristalsis was more noticeable. 
In the evening, he had a motion with medium amount of blood in it. 

By exclusion, the case was diagnosed as a partial intestinal obstruction in the 
ileocecal region; and an exploratory laparotomy was decided upon. The possi- 
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bility of an intestinal intussusception was excluded, as palpation revealed no tumor 
and the rectal digital examination was negative. A median subumbilical incision 
was made. ‘The peritoneal cavity was searched, first following the rectum from 
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Fig. 2 


below upwards, and next exploring the sigmoid and descending colon. Failing 
to find anything abnormal in this area, the cecum was exposed and a very curious 
condition was found. First, we noticed a very free cecum and ascending colon; 
then, a long retrocecal appendix (4 inches) adhering to and encircling the cecum, 
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thus strangulating it and including in this strangulation the ileocecal valve or 
junction. Immediately after the appendix was freed from its adhesions, the 
obstruction disappeared and the patient passed flatus and feces in large amounts 
while still on the operating table. 

After the operation the patient gradually recovered; and his bowels moved 
regularly; and only now and then was some mucus noticeable. He was dis- 
charged as cured, on the 13th day after the operation. 

The etiology of this intestinal obstruction can only be explained by a kind of 
intussusception motion, provoked by anomalous peristalsis, that pushed the 
cecum and ascending colon—in this case very movable and free—into the retro- 
cecal fossa. The sliding,motion carried the appendix, which was exceptionally 
long (4 inches), around the back of the cecum; and then the adhesions were estab- 
lished, causing the strangulation of the cecum and including the ileum in this 
strangulation. After the strangulation was freed, a constriction ring persisted 
around the cecum and ascending colon. 

In Figure 1 (taken from Cunningham’s Test-book of Anatomy) the retrocecal 
fossaisshown. The retrocecal fossa is present only occasionally. It is produced 
by the plica caecalis, a peritoneal fold which passes from the iliacus to the right 
lateral aspect of the cecum. 

Figure 2 shows the condition found in the case reported. 


CARCINOMA OF THE STOMACH IN A NEGRO OF 24 YEARS 


JAIME DE LA GuarpiA, M.D. 
United Fruit Company Hospital 
Preston, Cuba 


Last year in this publication we reported a case of early carcinomatous degen- 
eration of a gastric ulcer in which a partial gastrectomy has given very satisfac- 
tory results. The man is alive and well, and free from symptoms three years 
after the operation. 

It is our purpose to report now an unusual case of an advanced scirrhous car- 
cinoma of the stomach in a Haitian negro 24 years of age. ‘There are several im- 
portant features in this case: First, carcinomatous changes usually occur after 
middle age; while our patient was 24 years old. Second, the patient belongs to a 
primitive race among whom carcinoma is very rare. Third, the surgical indica- 
tions, the technique employed, and the results obtained merit a separate discus- 
sion. I have no doubt that for many surgeons the exploratory laparotomy, 
revealing an advanced neoplasm involving more than two-thirds of the stomach, 
would have been ample reason to consider the case inoperable. ‘The recent com- 
munication of Bloodgood,! however; which shows that a wide gastrectomy in these 
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cases, although difficult and with a high mortality, has saved many lives; deter- 
mined us to adopt this procedure. The operation consisted in resecting prac- 
tically four-fifths of the stomach. In view of the small part of this organ left, we 


SECTION OF STOMACH REMOVED WuicH Comprises ALMOST FOUR-FIFTHS 


were confronted with the problem of not being able to perform a transmesocolic 
gastrojejunostomy; and naturally the only solution was to connect the stomach 
and jejunum with an anti-colic anastomosis, supplemented by an entero-anasto- 
mosis. 
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The immediate post-operative results of this procedure recommended by 
Balfour were most gratifying—more so, in fact, than in other gastrectomies in 
which we followed the classic Polya-Mayo’s technique. There was no shock, no 
vomiting, no distention; and the patient was having semi-solids on the sixth post- 
operative day. However, he developed on the twelfth post-operative day'a 
phlebitis of the right leg which required his staying in the hospital thirty days 
longer. He was finally discharged, weighing twenty-one pounds more than when 
he came in and free of symptoms, and with the recommendation that he return: to 
the hospital for observation within a month. He came back once more two 
months later, when he showed unequivocal signs of recurrence and generalized 
carcinomatosis. He died of cachexia three weeks later and autopsy confirmed the 
clinical diagnosis. 


CasE REPoRT 


Haitian negro, 24 years of age. Family and past history irrelevant. 

History of present illness —Patient states that about two years ago he first 
noticed gastric disturbances consisting of vague abdominal pains, poor digestion, 
and constipation. This symptom gradually got worse until pains after meals 
were a marked feature, usually associated with nausea and vomiting, which 
brought immediate relief. On two occasions he had a typical coffee ground 
vomiting; and he remembered having passed tarry stools. He had lost consider- 
able weight, and felt so weak that he decided to come to the hospital. 

Physical examination.—Emaciated, anemic-looking young negro. Conjunc- 
tiva, slightly jaundiced. Ear, nose and throat, negative. ‘Teeth in very poor 
condition. Thorax, negative. No glands palpable in supra-clavicular region. 
Abdomen scaphoid. Deeks’ signs present. A mass, the size of a small lemon, can 
be palpated in the epigastric region. Itis hard, tender and movable. 

X-Ray (Fluoroscopy) shows a mass in the stomach which is exquisitely tender 
to pressure and is situated in the pyloric region along.the lesser curvature. ‘The 
film shows a clear niche in the middle of the small curvature. The diagnosis made 
by the radiologist was ‘‘an indurated gastric ulcer.”’ 

Laboratory examinations.—Urine, negative. Meinicke reaction for syphilis, 
negative. Stool, positive for blood. Red blood cells, 3,175,000. White blood 
cells, 9,500. Hemoglobin 61%. ‘The patient was prepared for operation with 
the usual methods. 

Operation.—Spinal anaesthesia was supplemented by local anaesthesia and 
ether. When the abdomen was opened, the stomach was found densely infil- 
trated by a neoplasm which involved more than two-thirds of it. Many peri- 
gastric adhesions, connecting this organ with the adjacent structures, were 
encountered. There were no signs of metastasis to the liver, and no dense adhe- 
sion to the pancreas. A partial gastrectomy was performed, resecting about 
four-fifths of the stomach. This left such a small gastric stump that a classic 
Polya-Mayo’s gastrojejunostomy was not possible; and therefore, following the 
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advice of Balfour, an anti-colic union between these organs was made and sup- 
plemented with an entero-enterostomy. ‘The convalescence was very satis- 
factory, as mentioned above. 

Histo-pathological report.—‘‘Clinical diagnosis: Carcinoma of stomach. Mic- 
roscopic examination: Wall of stomach thickened and infiltrated with numerous 
eosinophiles and other leucocytes; shows diffuse infiltration with rows and narrow 
columns of epithelial cells. Microscopic diagnosis: Scirrhous carcinoma. Some 
of cells suggest colloid change.”’ 

Summary.—An unusual case of advanced carcinoma of the stomach, occurring 
in a 24-year-old negro of a primitive race, is here reported. 

It is apparent that the best functional results are obtained with an anti-colic 
gastrojejunostomy, supplemented with an entero-enterostomy, as recommended 
by Balfour, when a very wide resection of the stomach is required to treat the 
lesion encountered. 
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HYDATID MOLE OF UNUSUAL SIZE AND DURATION 


Epw. I. Sauispury, M.D. 


Compajfia Bananera de Costa Rica Hospital 


Port Limon, Costa Rica 


A Costa Rican female, 24 years of age, came to the outpatient clinic on Decem- 
ber 6, 1930, to consult us, because she believed herself to be eleven months preg- 
nant and was unable to understand why the baby did not increase in size and she 
had not delivered. She had further misgivings, because she had consulted a 
doctor in the city and had been told that she had a tumor. 

History.—Menstruation began at 13 years of age. She was married August 
21, 1929. No pregnancies. Periods always regular, without pains. Last 
menstruation, January 15, 1930. 

Hxamination.—Fairly well developed, but slight in stature. General examina- 
tion revealed nothing of importance except a rounded tumor mass reaching from 
pubes to two fingers’ breadth below the umbilicus. The consistency was alter- 
nately soft and hard, showing regular contractions. On auscultation, a bruit 
was heard to the left of the mid-line, but no fetal heart sounds were elicited. 

With bimanual examination, the cervix was found to be moderately soft; and, 
on moving the tumor mass, the sense of a dead weight exceeding that of a preg- 
nant uterus seemed manifest. 

A temporary diagnosis of hydatid mole was made; and she was told to report the 
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following week, as it was felt that possibly the patient, who was slightly anemic, 
might have had a few months of amenorrhoea followed by pregnancy and that on 
later examination fetal heart sounds might be heard. It was evident, from the 
rhythmic contractions of the uterus and the localization of a souffle, that we were 
dealing with an intra-uterine condition and not a fibroid tumor. 

The patient returned as requested, and it was ascertained that no change had 
taken place. The question of surgical intervention was discussed; and the 
patient promised to talk it over with her family and return. However, due to 
the Christmas holidays, she postponed her return until December 26th, when she 
was admitted to the Hospital. She had been flowing since the night of the 24th. 
A few hours after admission, she was delivered of a tumor weighing nine-and-one- 
half ounces and measuring approximately 6x33x4inches. The tumor was deliv- 
ered intact. The surface of attachment showed a dark area where separation 
began; and, on opening the tumor, it was found to be filled with many cysts 
varying in size up to that of a large Malaga grape. 

The patient made an uneventful recovery. 

The particular points that are worth noting are: first, the size and duration of 
the growth; and second, although the usual signs of pregnancy (rhythmic uterine 
contractions, placental bruit, etc.) were present, there was a difference in the 
buoyancy of the uterus on bimanual examination and the mass conveyed a sensa- 
tion of dead weight to the examiner’s hand rather than the freely movable or 
elastic-like sensation observed in pregnancy. 

The report of the pathologist, Dr. Herbert C. Clark, Director of the Gorgas 
Memorial Laboratory in Panama, was as follows: “Diagnosis: Chorio-adenoma 
destruens (hydatid mole). There is preservation of the structure of the villi, 
orderly syncytium, and Langhan’s cells in blocks examined. Necrotic and in- 
flammatory foci found in one block.”’ 


LARGE DERMOID CYST OF LEFT OVARY IN CHILD THIRTEEN 
YEARS OF AGE 


K. I. Sauispury, M.D. 
Compania Bananera de Costa Rica Hospital 
Limon, Costa Rica 


A Nicaraguan, 13 years of age, was admitted to the Hospital on January 9th, 
1931. 

Past History.—She had had the usual diseases of childhood, but had never 
suffered from any severe or debilitating diseases. 

Present Illness—About two years ago she noticed that her abdomen was hard. 
This seemed to take the form of a large mass that had increased in size. She had 
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never before consulted a doctor regarding it, but had remained within doors 
recently from a sense of embarrassment. Patient has menstruated regularly for 
the past two years. Her general health has been fairly good, although she has 
tired easily from exertion since the abdomen became enlarged. 

Physical Examination—The patient is an adolescent girl of good general 
appearance and nutrition. Examination of the head and thorax and their 
organs revealed nothing abnormal. The abdomen appeared enlarged and dis- 
tended; and, on palpation, one immediately thought of a large spleen, as the 
mass was hard and extended from under the ribs to the pelvis. However, on 
closer examination no outline could be felt; and the uniform hardness of the mass 
extended to the area of liver dulness. The mass was rather rotund and of some- 
what softer consistency between the umbilicus and pubes, appearing to be sepa- 
rate from the harder mass above. In the right hypochondrium it was also 
rounded but firm. On percussion it was dull and there was no hydatid fremitus 
elicited, nor did succussion or percussion reveal any fluid in the tumor. 

Laboratory Examination.—The routine laboratory tests showed the following: 
Blood.—Hemoglobin, 65%; negative for malaria parasites; white blood count, 
10,850; differential—neutrophiles (Polys) 79%; eosinophiles 4%; basophiles 2%, 
transitional 1%; lymphocytes 14%; red blood count, 3,950,000. Urine.—Reac- 
tion, acid; specific gravity, 1.015; negative for sugar and albumin. Microscopic 
examination showed very few pus cells. Stools ——Ova of Ascaris lumbricoides. 

Fluoroscopic Examination of Chest—Heart shadow was normal, with no dis- 
placement; and the lungs were clear. Nothing was revealed on the attempt to 
fluoroscope the abdomen. 

Diagnosis.—Almost every possible condition was considered in the attempt to 
diagnose the tumor. Fibroid of uterine origin, ovarian cyst, cystic kidney, 
hypernephroma, sarcoma, mesenteric cyst, splenomegaly and hydatid cyst were 
considered without arriving at a definite diagnosis. Many pathological condi- 
tions were obviously eliminated, by a general summary of the findings and be- 
cause of the patient’s age together with the history of the duration of the tumor 
and the otherwise good condition of the patient. The last named factor strength- 
ened our hope of success in relieving the patient, if the condition was at all oper- 
able; and efforts to make a preoperative diagnosis were abandoned. 

Treatment.—The patient was prepared for operation by first ridding the intes- 
tine of parasites, and by permitting her to rest in the Hospital until she was tran- 
quil and accustomed to her surroundings and her confidence had been won by 
the Hospital personnel. On the day of operation she was given Grs. 13 of amytal, 
at 6:00 a.m.;and morphine, Gr. 1, and atropine, Gr. j3, at 9:00 am. At 9:30 
a.m., she accepted her removal to the operating room without nervousness and 
took her anesthetic quietly. 

An incision was made in the mid-line, between the umbilicus and pubes. ‘The 
diagnosis of dermoid cyst was made, and its origin from the left ovary determined. 
The incision was enlarged to well above the umbilicus, and the tumor delivered. 
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One pole of the tumor was adherent to the omentum and structures in the region 
of the hilus of the spleen. The capsule of the tumor was torn in this region and a 
yellow, sebaceous-like material escaped into the abdominal cavity. The intes- 
tines were crowded behind and above the tumor. The peritoneum was studded 
with small, hard tubercles. The tumor was excised from its pedicle where the 
vessels were greatly augmented to carry sufficient blood supply and return. A 
greatly thickened and elongated appendix was removed. ‘The abdomen was 
cleansed of the sebaceous material and, because of the decrease in pressure result- 
ing from removal of tumor and to combat shock, the abdominal cavity was filled 
with saline solution and closed. 


DeErRMoiIp Cyst or Ovary IN Girt 13 YEARS OF AGE 


Pathological Report—The tumor weighed twelve-and-one-half pounds. It 
consisted of two large, rounded masses which filled the pelvis and right hypo- 
chondrium; and a solid elongated portion, which in situ extended up into the left 
hypochondrium. The consistency varied in accordance with the sub-structure. 

Before opening the tumor, an X-ray plate was taken. This showed various 
shadows, which were of indefinite outline except those of numerous undeveloped 
teeth. 

Sections taken from several portions of the tumor were sent to Dr. Herbert C. 
Clark, Director of the Gorgas Memorial Laboratories in Panama. His report 
shows the types of structures found: ‘Pathological Report U. F. Co. No. 4—A 
dermoid cyst containing (1) A plate of bone weighing 1 gram. (2) A mass of 
curled stiff hair embedded in sebaceous material. (3) Collections of glandular 
tissue resembling sweat-glands and pancreas. Focal necroses found. (4) 


MEDICAL DEPARTMENT 153 


Collections of pigmented skin showing a few foci of calcification. Note: Ewing 
states that about 3 per cent of such tumors develop a malignant process.” 

The patient made an uneventful recovery and was discharged from the Hos- 
pital on the twelfth day after the operation. 

Up to the time of this report, the patient has remained well. 


INCISED ABDOMINAL WOUND—CASE REPORT 


eo NUTTER, VL, 1): 
Tela Railroad Company Hospital 


Tela, Honduras 


A Honduran woman, age 25, resident of Old Tela, was admitted at midnight, 
June 30th, 1930, one and one-half hours after receiving a knife wound in the 
abdominal wall. She was brought to the Hospital on a very dirty stretcher, with 
most of her hollow viscera at her left side, smeared with dirt, and covered by 
soiled rags. 


IncisED ABDOMINAL WOUND 
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The uterus, 43 or 5 months pregnant, protruded through the wound; which 
extended from the right anterior axillary line, at the costal margin, obliquely 
downward to 14 inches beyond the left posterior axillary line, through the abdomi- 
nal wall, with two wounds in the omentum but none in the intestines. 

There was moderate shock and considerable hemorrhage from the wounds in 
the omentum. ‘The patient was etherized; loose dirt was removed from the intes- 
tines, which were replaced; and the wound was swabbed with 2% mercurochrome 
and sutured with two double tube and gauze drains. 

Convalescence was without special incident, and in fourteen days the wound 
was healed. On the seventeenth day fever and chills began, with lymphangitis 
and lymphadenitis of the left leg—apparently due to an infected chigger im- 
bedded in the left third toe. Abortion occurred during this febrile attack. 

The patient was discharged as well on the 33rd day. 


A MACHETE WOUND—CASE REPORT 


G. Izaautrre, M.D. 
Tela Railroad Company Hospital 


Tela, Honduras 


A Honduran, age 17, employed in the Agricultural Department, awoke on the 
morning of October 5th, 1930, to see a vagrant, to whom he had given shelter the 


Fig. 1. Macurete WouND—BEFORE TREATMENT 
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previous night, departing with his only pair of shoes. In answer to his protest, 
he received a severe wound on the face with a machete. He was admitted to 
Tela Hospital at 9 p.m. 


Fig. 2. MacHete Wounp—AFTER TREATMENT 


The wound had been packed with soot to control hemorrhage. It extended 
from one-half inch below the left nasal ala to two inches back of the left mastoid 
at the level of the auditory canal; opening the left maxillary sinus, going through 
the ramus of the jaw and through the mastoid process, and opening the skull but 
not the dura. 
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The wound was dressed open, with 5% salt solution packs, until it was clean; 
and then it was strapped until healed. Union in the jaw is firm with good func- 
tional result. Hearing is unimpaired, but there is partial facial paralysis. The 
patient was discharged on December 27th; and will return in six months for a 
plastic operation, for better cosmetic result. 


AN UNUSUAL CASE OF ASTRAGALUS FRACTURE 


Octavio Ortiz, M.D. 


United Fruit Company Hospital 
Preston, Cuba 


Fracture of the astragalus is a rare occurrence. Its mechanism is hard to 
explain; exact diagnosis is possible only by X-ray; and therapeutic results are 
mostly not satisfactory because of non-union of the fragments and deforming 
arthritis. A successful case is reported in the following: 

F. N., male, Cuban, 25 years. 

Two hours before admission to this hospital patient had his right foot badly 
twisted in a railroad accident. 

The region of the ankle joint showed a large ecchymotic swelling and marked 
deformation, the foot being in exaggerated internal flexion. A radiogram 
revealed a complete transverse fracture of the astragalus, separating the head 
from the body. 'The upper fragment had left its place between the malleolar 
processes and was completely turned so that its upper articular surface was 
looking downward (Plate No. 1). 

An operation was performed immediately. A vertical incision was made in 
front of the external malleolus. The fragment was found underneath the skin. 
It was torn from its ligaments and became entirely loose during manipulation. 
Blood clots were removed from the joint cavity and the fragment placed in its 
anatomical position. The wound was closed and a cast applied. 

A slight febrile reaction ensued, but thirty days later the radiogram showed a 
perfect adaptation of the fragments (Plate No. 2). The head of the astragalus 
had apparently found a sufficient blood supply and did not suffer degeneration. 
In due time the cast was removed, and passive and active movements were 
resorted to. Three months after the fracture the patient had recovered normal 
function of the foot. 
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Puate 2. ASTRAGALUS FRACTURE 
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SECTION V 


A DISTRICT MEDICAL OFFICER’S ANNUAL REPORT 


T. p—E LA Torre, M.D. 
United Fruit Company Hospital 
Preston, Cuba 


Considering that a general summary of the work carried on by a District Medi- 
cal Officer on a sugar plantation of the United Fruit Company, and of the 
methods of combating malaria, might be of interest to the readers of the Annual 
Report, I am endeavoring to present this data in a concise form; and have added 
a few comments when required, to make the report more comprehensible. Sta- 
tistics for 1928 and 1929 are shown, for comparison with those for 1930. 


GENERAL OUTLINE OF CONDITIONS 


The population of the agricultural area dependent upon the District Medical 
Officer’s Dispensary for treatment includes employees, families of employees, and 
non-employees and their families; and, as the number varies from month to 
month according to the work and is much higher during the months of zafra 
(cane-cutting season), the average for each year is given. 


: ; 1928 1929 1930 
Average population for the year. ..... 8,792 12,447 12,199 
This population is distributed in four Districts, viz. 

1928 1929 1930 
DDIStricteU PE OTA tate tl Regt BOR ae, 1,862 2,854 2,811 
Diccies Ceca Memmi 3,743 4,659 4,868 
VB ehe Om) ek) 6 Sea Ree Nihal 2,115 2,951 2,524 
PV GUrICW TPs tn) kr sO eid Wa kee eens 1,072 1,983 1,996 


8,792 12,447 125199 


The number of laborers included in the above figures is as follows: 


1928 1929 1930 
Dip tree LAM A) Beale Et Vics 923 1,440 1,228 
Deke wen MiNkg on Fabel. 1,579 2,068 1,920 
irciet Ok Duele teats fs, diaeeresd Gee apenaeere 1,300 1,557 181d 
Peet eg nae i.) any ely 670 1,072 1,045 


4,472 6,137 5,404 


Consultations and treatments given in the Guaro Dispensary during these years 
totaled: 


1928 1929 1930 


9 ,860 14,903 13 ,770 
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The accident cases treated in the Guaro Dispensary during these years were: 

1928.—367 or 8.21 percent of the labor population 

1929.—610 or 9.94 percent of the labor population. 

1930.—600 or 11.10 percent of the labor population. 
These accidents represent minor injuries, which do not require hospitalization but 
which receive treatments in the dispensary; and also a certain number which 
receive first-aid, and then are sent to the hospital. The higher percentages 
recorded in 1929 and 1930, as compared with 1928, do not demonstrate an actual 
increase in the total number of accidents for all Departments of the Division, as 
the figures include only the treatments administered in the Guaro Dispensary. 

The following table gives the number of positive cases of malaria in the respec- 

tive Districts in 1930, and the percentage of such cases in relation to the total 
agricultural population. 


. Average Positive 


Population Cases Percentage 
District di os 4 alee ee 2,811 47 1.67 
District: 2's5 1. 2) Cee 4,868 448 9.2 
Distriet.3 =) 2") eee eee 2,524 165 6.53 
District 4.4 x) Aes ae 1,996 211 10.57 


Reports of these cases are sent periodically to the Agricultural Department for 
their information, accompanied by recommendations for sanitary measures of 
importance. 

District No. 1 is mostly highland; is well drained and easy to sanitate; and has 
never had a high malarial rate. . 

District No. 2 includes several towns and villages, in which malaria has been 
well controlled. Its extreme borders adjoin the lands of other sugar mills, where 
anti-malaria measures are not followed. Naturally, the interchange of laborers 
from these centrals makes malaria control difficult; and it is from these sections 
of the district that we get most of our cases. 

District No. 3 has conditions somewhat similar to those existing in District No. 
2; but it has been possible to exercise better control over sanitation, which is 
reflected in the lower malaria rate. 

District No. 4 is situated at the extreme west end of the Division, partly be- 
tween two sugar centrals and very near the large town of Cueto. More than fifty 
percent of the laborers in this District reside outside of the Company’s property; 
and, having a constant interchange of laborers, we experience great difficulties in 
our endeavors to control and follow up malaria treatment. Due to the fact that 
Cueto town is more accessible than the Company’s Dispensary, and to their 
tendency to use well-advertised proprietary preparations; a great many laborers 
suffering with malaria apply to the local physicians for treatment, or visit the 
town and return home with several bottles of some patent medicines which pos- 
sess little or no physiological value. In consequence, labor days are lost and 
malaria is more widespread. 
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The number of malaria cases sent to the Hospital for 1928, 1929 and 1930 
respectively, in relation to the total population of the agricultural area, is as 
follows: 


1928 1929 1930 
“PTET Te) CL ER Tats Mee Nn aan a 8,792 12 ,447 12,199 
Bent t.10e mOspital xo <a ke ke 257 187 119 
PCCM LAC Be eee te eye rere sO 2.92 1.5 mi 


The cases sent to the hospital are (a) those who, although not in need of imme- 
diate hospitalization, live in barracones as bachelors and have no way of taking 
care of themselves; (b) those who are heavily infected with crescents, and are 
consequently a menace to the community; and (c) those who are so acutely ill 
that they require hospitalization for most advantageous treatment. 


RoutTiInE MALARIA TREATMENT AND SURVEYS 


All patients applying to the Dispensary for treatment have their blood taken 
and examined; and those found positive for malaria are given plasmochin, quin- 
ine, and Pink Tonic Pills (a compound of iron, arsenic, quinine, and strychnin). 
A careful record is kept; and a copy of this record, detailing the name, age and 
residence of the patient, is sent to the Superintendent of the District where he 
resides. Another copy is given to the Malaria Inspector, with instructions to 
visit each patient periodically and to see that he is taking the treatment as 
ordered. ‘This Inspector is also expected to detect ailing persons who have not 
reported to the Dispensary; to take their bloods; and to administer preliminary 
treatment. In cases of children, the parents are required to bring them to the 
dispensary for instructions and treatment. 

General field surveys of school children and adults are made from time to time; 
and all persons whose blood is positive for malaria are required to come to the 
dispensary, where the initial laboratory findings are checked and treatment 
instituted. Three school surveys, and two field surveys among the adults, were 
made during 1930. The results were: 


ScHooL SURVEYS ApULT FrEtp SURVEY 
Bloods Posi- Per- Bloods Posi- Per- 
Date Taken tives centage Date Taken tives centage 
Marchew. & 423 46 10.87 February .. . 500 70 14. 
uP URt ee ee ODO G7 LOS Ooloveria -.) 5. 446 9 2.02 
Uietoner re "392 1 0:25 


The first survey of school children showed a rate of infection of nearly 11%; while 
the later surveys, made after treatments, showed marked decreases. Similar 
results were obtained in the adult field surveys. 


MatariA ControL MEASURES 


The District Medical Officer has direct control over sanitary measures of the 
Division. The Preston Division is administratively and geographically divided 
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into four districts, with a total of 211 miles of streams and rivers and 257 water 
taps with drainage ditches. There is a diversity of topographical features, and 
varying rates of rainfall. 


District Total Acreage 1930 Rainfall 
1 76,549 (partly mountainous) 52.97 inches 
2 50,814 53.83 inches 
3 26,191 49.70 inches 
4 17 ,497 42.90 inches 


The difficulty of controlling or preventing the breeding of mosquitoes may be 
appreciated, when it is realized that the Division has an area of 171,051 acres, and 
an average rainfall for 1930 of 50.40’’—which is the third highest in a 12-year 
period (1926 having had 55.32” and 1924, 60.77’). 

There are 182 miles of railroad lines, along which are located 170 switches. 
Most of these switches are cane-loading points, near which are situated the vari- 
ous “‘bateys’’ or groups of living quarters; and it is at these points that we concen- 
trate most intensively on breeding-control measures. Due to many more or less 
permanent areas of water throughout the Division, the control measures are 
applied only to those which are closest to habitations. 

Weather conditions are a factor in the routine of the control work, but an effort 
is made to treat each breeding area at intervals of not more than 10 to 15 days. 
To do so more often would be more effective, but the area to be covered will not 
permit. With the gradual elimination of certain water areas, the intervals be- 
tween treatments of potential breeding places may be materially reduced. At 
present it is a question of ‘‘the greatest good to the greatest number.” 

The modus operandi of the control work is, viz.: 

One anti-mosquito squad (working out of Guaro, the Agricultural headquar- 
ters) covers the entire Division. This gang, comprising one inspector who serves 
as a capataz, four larvicide appliers, and one chauffeur for the gas car, after load- 
ing the car with materials, leaves the Sanitary Depot at 6 a.m. each working day. 
They proceed to the end of the line in the area to be covered, and work back 
towards headquarters. On arriving at the selected destination, the capataz assigns 
each man to a given area to apply either larvicide dust or oil, as conditions indi- 
cate. Crude petroleum, thinned down with motor distillate, is used on all water 
drains and pools closest to habitations to control Culex as well as Anopheles 
breeding. This is applied with a knapsack sprayer carried by a laborer, who is 
accompanied by another laborer using a mop (a piece of old sacking about two 
feet long tied to a stick by swiveled wire) with which he thoroughly agitates the 
oil and spreads it to all parts of the water area being treated. The other two 
larvicide appliers are in the meantime spreading the Paris green dust mixture 
(carried in sacks, and spread by hand in a manner similar to hand-sowing of grain) 
over other water areas farther away from the habitations. When the oil has been 
applied these two men take sacks of the larvicide and help complete the work of 
distributing the Paris green. The oiling, mopping and dusting is rotated each 
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week among the men, as the oil work is very hard on clothing. No ill physical 
effects have been noted from the use of the Paris green mixture, as has been the 
case in some places. 

Every man of the gang, from the capataz to the chauffeur, is trained in larval 
inspection and is intimately acquainted with the location of active and inactive 
breeding areas. 

‘The materials used to make up the larvicidal dust are: saw-dust, procured gratis 
from the company’s sawmills at Preston and Guaro; and air-slaked lime, pro- 
cured at a nominal cost from the Division kiln. Wood ashes are used, when con- 
veniently available. In preparing these materials, the saw-dust is sifted through 
a movable frame covered with screen wire and fitted with handles at each end. 
The saw-dust is placed on this frame, which is then shaken back and forth by hand. 
When the saw-dust is sifted, the lime is added and thoroughly mixed—by bulk, 
one-third lime to two-thirds saw-dust. The mixture is now ready for the addi- 
tion of the Paris green. A 50-gal. metal drum, mounted on an axle and sus- 
pended on a frame so that it may be rotated, is used. Into this, simultaneously, 
is added one part of Paris green to one hundred parts of the dust mixture; the 
opening is closed securely; and the drum is revolved slowly for ten or fifteen min- 
utes, thus thoroughly mixing the combination. The mixture is then put into 5- 
gal. tins, so that it may be handled conveniently on the gas car. Itis then very 
easy to place it in the shoulder sacks, from which it is distributed as described 
previously. 

As shown by the daily written reports of the gang capataz, the consumption of 
larvicides during 1930 was as follows: Paris green, 1,325 lbs.; crude oil, 2,055 gals. 

Before closing this report, I want to express my appreciation to Mr. W. D. 
Torrey, Malaria Control Inspector, for the data on malaria control given above. 


THE LOWER CLASS OF TROPICAL AMERICAN PATIENTS 


A PSYCHOLOGICAL SKETCH 
JosE A. Lopnz, M.D. 
Truxillo Railroad Company Hospital 


Puerto Castilla, Honduras 


In writing this, I am thinking of the pure Indian and of the mestizos; but inten- 
tionally overlooking the Mosquito Indian with his strong dash of negroid blood, 
and that steady but powerful and ever-increasing colored wave coming from the 
West Indies and other sources of negro blood. 

Let the first mentioned individuals drift across your mind as a parade of sadness 
and disease—of short stature, lemon-colored skins, high cheek bones, and with soft 
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brown eyes possessing a Mongolian slant that reminds you of a mighty invasion 
which came trickling down America by way of Behring lands, God knows when. 
Their hair is black, straight, and coarse like a horse’s mane. Sexually, the syn- 
drome of Fréhlich minus the adiposity exists. 

There is an air of dreaminess about them that verges on apathy, as they lounge 
in front of theircamps. The insidious laziness is induced by impoverished blood, 
where the plasmodia of malaria have been playing havoc. If you can sit, why 
stand? If you can lie down, why sit? Such is their motto. They le in their 
hammocks, smoking and looking at the skies; they sit on the railroad tracks, and 
grunt as approaching trains disturb their repose. 

Their sense of responsibility is nil; but we must remember that their minds are 
as virgin as the primeval jungles which surround the plantations. The future is 
something intangible and non-existent. Their “mafiana” is only a convenient 
waste basket to which can be relegated all the tasks that should be accomplished 
in the present—especially so if, in any way, they would interfere with rest of soul 
and body. | 

Their mental age is that of amoron. The minds of children are present in the 
adult bodies; and their response to the daily realities of life agrees in full with 
their infantile traits. Egocentricity characterizes them. Their sensual pleas- 
ures must always come first; and the wishes of other persons had better be with- 
drawn to the background, thus avoiding trouble. You will see this in their 
travels and visits. If a mule is to be had, the male will ride and the spouse will 
follow on foot. He will partake of the daily bread until his appetite is satisfied 
to the limit. The leavings are divided among the remaining members of the 
family. Like all children, they are cruel. When sober, they take delight in 
inflicting slight tortures. When alcohol has abolished their inhibitions (which 
are extremely scant), they indulge in an extreme form of sadism under the slight- 
est provocation. In the hospital, I have seen them laughing when a friend or a 
companion was groaning in pain; and I have seen their wide grins when the 
patient in the adjoining bed was painfully breathing his last. I have heard their 
rollicking laughter when someone was narrating how somebody else’s head was 
chopped off at the last free-for-all fight. 

Man has three different channels for escaping from the realities of every day 
life. They are: work, love, and alcohol (or drugs). To escape from the drab 
daily existence through work, you must do something congenial to your inner self. 
Your work is the greatest outlet for self-expression to be had; and self-expresson 
is the third main hunger of man, assuming a predominating influence once 
nourishment has been obtained and there is an object to be loved—be it a woman 
or a pet parrot. But when working under the tropical sun; wading in the mud 
during the rainy seasons when frequent showers keep your back well drenched; 
being ordered by an overseer to move about, while fever, chills, and headache are 
urging you to lie down and die—then is the time to choose more pleasant avenues 
of escape, and love and alcohol play their winning hands. 
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The love life of our patients is extremely easy and simplified, as some believe 
love was meant to be. All of those complicated stage effects, a product of a mor- 
bid civilization, crumble down like a castle made out of cards. Romance has been 
ordered out of the room, with its trinkets of the flirt—coy glances, blushing, and 
faintly perfumed notes. Quoting their own words, elicited while histories are 
being taken in the hospital—“‘T have not used a woman for such and such a time.” 
And that is what they do; use a woman in the same manner that you use your 
cuspidor when expectorating, or as you use a cigarette case to contain your 
cigarettes. 

Companionate marriage advocates in the United States should come down to 
the American tropics to get post-graduate courses in their pet hobby. When a 
man brings home a wife, he will also bring and take care of those children result- 
ing from her former love enterprises. They rarely marry—first of all, it is too 
expensive; and, secondly, it would be ‘‘cramping their style.’ If a woman sees 
another ‘‘mozo”’ who looks better to her than her present lord; she promptly 
packs up her few belongings, gathers her progeny, and quickly departs. She 
could never do that if she were legally married. The more generous type of man 
will usually let his woman take along with her the few cooking utensils or the port- 
able victrola they had jointly owned. The less considerate man will save all of the 
furnishings for his next mistress; who may be installed within three days. 

The third available means of escape is alcohol; and, as I said before, that is 
when the sadism is plainly shown. Drinking is usually done around the time of 
the monthly payday. That is the occasion when all past grudges are settled. 
The chief weapon is the machete; and the most ghastly wounds result. Seldom > 
will you see a single cut inflicted, even if the first one was fatal in itself. Usually 
they number up to six, ten, or fifteen. Frequently, the brains are exposed and 
limbs are amputated. There is no sense of value of a human life. There are no 
regrets; and no pangs of conscience. Escape to the mountains is easy, once the 
destructive emotion has been satisfied. 

These men suffer from a strong inferiority complex. Since time immemorial 
they have been humiliated and stamped upon, told to shut up and to keep out of 
sight, and pushed and otherwise slighted. They were conquered by arrogant 
conquistadores; they were enslaved by the Spanish ‘‘blue bloods;’’ and now they 
must obey the overseers and contractors.. When fiat lux was pronounced for the 
“superior” whites, they remained in an abyss of darkness. They are nearly a 
hundred per cent illiterate, and are a prey to all sorts of charlatans. That fact 
has made them distrustful of mankind in general. Their mode of compensation 
for their inferiority is pitiful—they try to show off, and will buy a twelve-dollar 
Stetson hat when they have scarcely any money to buy food with, or wear a flashy 
silk shirt while yet their feet are bare. It may be that their fatalistic attitude 
towards life in general is just a crystallization of all the abuses they have been 
subjected to. 

Modern doctors make a poor showing with these people. Imbedded deeply 
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within their virgin minds there lingers the spectacular, feather-crowned, awe- 
inspiring ghost of their former medicine men. As we go around their camps in 
our mud-covered clothes, we look too much like an average human and too little 
like a god. We pour pills out of a glass vial, in a matter-of-fact manner. They 
never see us on all fours, searching around for mysterious herbs; we do not roam 
the forests at night, hunting for an elusive animal in order to prepare a powerful 
potion out of its entrails; we never order our medicines to be taken only on Friday 
night after midnight when the moon is shining out in the skies. 

The stethoscope is our only instrument of magic. With it, we are able to 
‘“Jisten in” to all kinds of maladies. Once, when I was dressing a wound, the 
patient begged: ‘‘but doctor, why don’t you sound me?” 

Patent medicines are also extremely impressive. All the printed matter on 
their labels leaves absolutely no doubt as to their curative power. All diseases 
are due to “‘poor blood.” If you ean lay your hands on a “‘good tonic,’’ you are 
saved. Some of the more enlightened ones have discovered the mysterious hypo- 
dermic needle. Here is where charlatans and quacks reap their harvest. A 
medicine shot through a needle is the quickest cure-all for every ailment; and 
they do not hesitate to pay five dollars for 5 c.c. of water if a puncture has been 
made to put it in the body. 

When working in the different plantation camps, the great problem is to make 
them understand the importance of quinine therapy. There is positively a 
quinine-phobia. Malaria with its varied and insiduous symptomatology baffles 
them. They may admit that quinine stops their fever; but when the clinical 
picture changes, and the fever is so slight as to be scarcely noticed, then they will 
fight anyone who may endeavor to administer the drug to them. In many cases, 
when they come to a physician to seek relief from a certain symptom due to 
plasmodium infestation, if he produces some quinine tablets he is in great danger 
of life and limb. When they make up their minds to have their fevers treated 
they always believe that the drug used in the Hospital has some special curative 
power not possessed by the same drug when it is given to them at their camps. 

In regard to venereal diseases; they have not the slightest conception as to the 
mode of contracting the malady. It is their idea that gonorrhea comes either as 
the result of a strain, as in lifting some heavy weight, or else is due to getting their 
bodies wet by a shower when they were hot and perspiring freely. They will 
argue this point with the doctor in the hospital; and, no matter how cleverly 
you may present your arguments, they will always be received with a grin of 
of incredulity and a look of pity for your profound ignorance. 

When this type of patients comes into the hospital, they are usually less pugna- 
cious than they are at home. Nearly all their boisterousness is gone, and they 
resort again to their fatalistic attitude of mind. Strict diets are something they 
hate. They cannot understand why you should not eat if you are hungry, no 
_ matter if your intestines are badly ulcerated. If a patient is dying, and you 
start to give some hypodermatic stimulation, they often take it for granted that 
you are giving him the final push to accelerate his departure from this world. 
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The writer has attempted to give some idea of the patients we have to examine 
and treat. They are not bad; they are only children who have never grown up 
mentally, and their helplessness should always stimulate us to give them our very 
best assistance. 


POST-MORTEM SUMMARY 


WALTHER JANTZEN, M.D 
Truxillo Railroad Company Hospital 


Puerto Castilla, Honduras 


During the year 1930, 100 adults and 25 children (up to 12 years of age) died in 
the hospital. No extraordinary or striking features were found as the cause of 
death. The average age of the adults who died was 30 years. The oldest were 
70 years (1 case), and about 60 years (2 cases). With the exception of a few who 
died at about 50 years of age, all were far below the average ages of death in the 
temperate zone. 

Thirty-six autopsies were performed. 

The percentage of malaria among our autopsies was rather high. Five cases 
(two were children) showed all symptoms of acute malaria; and two of these 
showed complications; one premature childbirth and one heart failure. Hemo- 
globinuric fever was seen five times. Three of these cases had a pronounced 
dilatation of the heart and a very flabby myocardium. In these, the hemoglo- 
binuric process had stopped some days previously; and there was no blockage of 
the urine, according to the clinical symptoms. Evidences of chronic malaria, 
such as malarial pigment and enlargement of the spleen, were frequently present 
in patients who died from other causes. 

Five patients died of septicemia, the origins of the process being: once, an 
abscess of the foot; another, leg ulcers in a very anemic man (35% Hb.) with a 
chronic splenomegaly (weight of the spleen 1400 grms.) ; the third case was compli- 
cated with amebic dysentery, severe anemia of unknown cause, and necrosisof 
the gums; the fourth case developed septicemia after childbirth outside of the 
hospital; the fifth was of unknown origin. 

Mycotic endocarditis of the mitral valve was found in one autopsy as a cause of 
death. Myocarditis with hypertrophy and dilatation of the heart (weight 400 
grms.) was the apparent cause of death in another case; and bronchopneumonia, 
and a large spleen weighing 1850 grams, were found as complications. The epi- 
cardium showed, in this case, many supra-arterial fibroid nodules; and, clinically, 
there was a heart-block. Dilatation of the right ventricle in a very hunchbacked 
woman, after Caesarean section, was the apparent cause of death in another case. 
One patient, a Jamaican negro about 30 years of age, died of luetic endocarditis 
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of the aortic valve with aortitis. The heart was extremely enlarged and weighed 
725 grams. 

Lobar pneumonia and bronchopneumonia were recorded 6 times as the cause 
of death. The inflammatory process involved more than one lobe, as a rule; 
and complications such as empyema, pleurisy and pericarditis were found. 

Cirrhosis of the liver (one syphilitic) was seen twice. Death was caused once 
by contracted kidneys, with hypertrophy of the heart and hypostatic pneumonia 
of both inferior lobes; once by uremia in consequence of chronic parenchymatous 
nephritis; and once by congenital cystic kidneys of immense formation and uremia 
in a man 35 years of age. A necrotic abscess of the spleen in one case caused a 
general peritonitis, which decided the issue. Pyosalpingitis and pelvic abscess, 
complicated with severe anemia and tertiary syphilis, were found once. One 
case died of pneumococcic meningitis; one, of beri-beri; and one, a 7 months old 
child, of acute enteritis. One death from gunshot wounds was autopsied, and 
extensive lesions of the ileum with general peritonitis were present. 


PROGRESS IN THE SURVEY FOR BLOOD PARASITES OF THE 
WILD MONKEYS OF PANAMA* 


HERBERT C. CLARK 


From the Gorgas Memorial Laboratory, Panama, Republic of Panama 


A brief report (1) on this subject was published some months ago. It was con- 
fined largely to three species of monkeys captured in the province of Chiriqui, 
Republic of Panama in the month of July, 1929. Since that time it has been 
possible to revisit that general region. The camp was located this time on the Rio 
La Vaca in the area known as the Coto. It isa large uninhabited area that con- 
tains abundant animal life. This expedition was made in the dry season (Febru- 
ary) 1930. Another expedition was recently made (August, 1930) to the mid- 
basin of the Tuira river in the province of Darien. One of our objectives on this 
trip was to secure some specimens of Ateles dariensis Goldman. We were not 
successful in securing this species for they have been either killed off by the 
indians for food or frightened into more remote parts of the river basin. It will 
be necessary to make a more extended trip into the headwaters of the basin during 
the dry season. It is impossible to find any part of this river basin totally unin- 
habited since it is a fertile area with many scattered indian villages. In order to 
take the black spider monkey in a region reasonably free of human habitations 
we will be forced to hunt the mountain boundary line between the Tuira river of 
Panama and the Atrato river of Colombia. 

During the year a certain number of local monkeys have been purchased from 
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hunters who have held the animals in captivity from a few days to a few months, 
the time necessary to bring them to Panama city and to find a sale for them. 

This report will consolidate the results of our three expeditions in which wild 
monkeys were killed or caught and examined in the camp. These animals were 
as remote from native and indian villages (human contact) as it is possible to be 
in this era of the Republic of Panama. 

A second part of the report will consist of the findings in purchased captive wild 
monkeys, in other words, monkeys that have lived a brief period of time in cap- 
tivity in some rural village and later in Panama city. Our studies on the two 
groups of monkeys thus permits a report on one or more specimens from eight 
species of local monkeys. Goldman (2) considers these the chief species or sub- 
species found in Panama with the exception of.a subspecies of the Chiriqui titi 
and the Coiba island howling monkey. 

The monkeys are listed according to Goldman (2) as follows: 

1. Saimiri Grstedi érstedic (Reinhardt). The titi monkey of Chiriqui, 
Panama. 

2. Aotus zonalis Goldman. The night monkey of eastern Panama. 

3. Leontocebus geoffroyt (Pucheron). Squirrel monkey or mono titi. 

4, Alouatta palliata inconsonans Goldman. Panama howling monkey, 
mono negro. 

5. Cebus capucinus capucinus (Linnaeus). Colombian white-throated 
capuchin. 

6. Cebus capucinus imitator Thomas. Panama white-throated capuchin. 

7. Atelus geoffroyt Kuhl. Geoffroy’s spider monkey, mono colorado. Red 
spider monkey. 

8. Ateles dariensis Goldman. Darien black spider monkey. 


Meruops or EXAMINATION 


Blood films and crushed tissue films were prepared and stained in the camp. 
The thick-blood-films were thoroughly dried and then laked and stained in an 
aqueous solution of Giemsa’s stain for a period of one hour using | cc. of stock 
solution of Giemsa’s stain to 30 cc. of water that had a reaction closely approxi- 
mating that of fresh rain water or fresh distilled water. Wright’s stain was used 
on the other films and then counterstained with Giemsa if the animal had been 
dead for more than an hour or two. ‘These prepared slides from autopsied mon- 
keys and blood films from the few we could capture in an unharmed condition 
were brought back to Panama for detailed microscopic examination. Eight in- 
fant and juvenile monkeys were brought back for laboratory observation. The 
results are tabulated by species. 


Saimiri Grstedii érstedii (Reinhardt), (table 1) 


The adults of this species average about 2 pounds but ranged from 13 to 24 
pounds in body weight. They showed the presence of microfilaria in 83.3 per 
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cent yet in no instance could adult filaria be found in any of the serous cavities. 
Trypanosomes were present in 26.6 per cent. Malaria was not found in any of 
the 60 specimens nor was the spleen pigmented or enlarged. ‘The spleen in this 
species weighs about 1 gram for every pound of body weight. 


TABLE 1 


SAIMIRI GRSTEDIL ORSTEDIT (REINHARDT). THE Titr MONKEY OF CHIRIQUI PROVINCE. 
EXAMINED IN THE WILD STATE 


Number 


Age Exam- Malaria Trypano- Micro- Spiro- 

ined Parasites somes filaria chetes 
Tifa 68y-2 sn. tse ener ee ee a 1 0 0 0 0 
JIVEnMes yet. 7g eee eee 3 0 0 ki 0 
Adults ¥) 18)! (o) Ra eee 56 0 16 52 0 
Total). 4. 2 jie eee 60 0 16 53 0 


Aotus zonalis Goldman, (table 2) 


These appear to be young adults. They range in weight from 530 to 565 
grams. ‘They weigh less than their appearance indicates. The spleen weight 
average on three of these monkeys was 1.3 grams. The ratio of this weight to 
the body weight is, therefore, about the same as in the Chiriqui titi. No malarial 
pigment found in the three examined at autopsy. 


TABLE 2 
AOTUS ZONALIS GOLDMAN. THE Nigut Monkry or PANAMA 


(Captive wild animals) 


Age Number 
Exam- Malaria Trypano- Micro- Spiro- 
ined Parasites somes filaria chetes 
Infaites. c Veo cd eb eae See 0 0 0 0 0 
Juveniles 9). eae ee 0 0 0 0 0 
Adults. (pe eee ee 4 0 1 1 0 
SL Ot Sl yi> celey seek ba eee 4 0 1 if 0 


Leontocebus geoffroyt (Pucheron), (table 3) 


The adults of this species weigh from 1 to 13 pounds. Spleens weigh from 1 to 2 
grams and never have shown pigment suggestive of malaria. The species reveals 
about the same rate for filariasis and trypanosomiasis as other monkeys. No 
adult filarial worms were found in the serous cavities. 

It shows a marked variation from all the other species in its ability to act as a 
host for spirochetes. Two wild monkeys and one captive wild monkey showed 
a spirochete resembling Treponema recurrentis Lebert (3). 
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Trypano- 
somes 


Micro- 
filaria 


wal 


Spiro- 
chetes 


TABLE 3 
LEONTOCEBUS GEOFFROYI (PUCHERON). SqurRREL Monkey or Mono Tritt 

Age ees Malaria 

ined Parasites 

(Tuira River wild animals) 
LTT 614 hae poe pee De hele AR A ne 0 0 
DOVENLICN, 5 ch: rainy 2) ede a a 1 0 
PCL? RE he a eee, 21 0 
OTA ok lia Madey cn eee 22 0 
(Captive wild animals) 
RUT ADCs a. yy th Pare ee ee an es 5 0 
VEDIOR «2, Cag ieeRael sexs 14 0 
PREULIU SEEN oY See eae. 2} 9 0 
OURS) nt cc eee ia I te 28 0 


Alouatta palliata inconsonans Goldman, (table 4) 


Adults of this species range from 16 to 194 pounds. 


cavities. 


TABLE 4 


Sotto a 


The spleen weight in the 
animal weighing 19% pounds, an old male, was 48 grams or about 2.5 grams of 
spleen weight to 1 pound body weight. The spleen was pigmented and revealed 
some malarial parasites. No adult filarial worms were found in the serous 


ALOUATTA PALLIATA INCONSONANS GOLDMAN. Panama Howxiina Monkey, 


Mono NEGRO 
Number 


Age Exam- Malaria 
ined Parasites 


Trypano- 


somes 


(Chiriqui and Darien wild animals) 


Pir UGea ey Mewes eke ees 0 0 
UV CRU CSIR in in, Sasa oe ay 0 0 
GT Cee ee eee oe ae ee 6 1 
Ota ewe ewe Get. OS 6 ‘i 
(Captive wild animals—locality unknown 
Infant Ay Nike hee 1 0 
ILVOTIEIG fut fete Pies MED ee ts || 1 
OT Sy Se ne ere: 0 0 
TPO Poa ae se ae 2 1 


Cebus capucinus capucinus (Linnaeus), (table 5) 


Balaco 


oloce 


Micro- 


filaria 


o | Se 


oloco 


Spiro- 
chetes 


oloce 


° | NS) 


These adults range from 53 to 83 pounds. These spleens weigh 10 to 14 grams 


or about 2 grams to each pound of body weight. 


Many adult filarial worms are found in the abdominal cavity and infrequently 
in the pleural, pericardial and scrotal sacs. The splenic pulp not infrequently 


shows pigmentation. 
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TABLE 5 


CEBUS CAPUCINUS cAPUCINUS (LINNAEUS). THE COLOMBIAN WHITE-THROATED 
CapucHIN, ComMMONLY Known as Wuits-Facep MonKrY 


(Chagres and Tuira Rivers wild animals) 


Number 
Age Exam- Malaria Trypano- Micro- Spiro- 
ined Parasites somes filaria chetes 
Infants er, yee aca eee 1 0 1 0 0 
Juveniles4:) oceben le eee 2 L 1 0 0 
Adults ~ Av% "ise tat ee ee 8 0 1 5 0 
otal > yx bts 2 ge LiL. i 2 a 0 


Cebus capucinus imitatur, (table 6) 


The body weight for adults averages 5 to 6 pounds while the spleen weight 
average is about 10 to 12 grams or 2 grams to 1 pound of body weight. 


TABLE 6 


CrBuSs CAPUCINUS IMITATUR, WHITE-THROATED CAPUCHIN OF CHIRIQUI, COMMONLY 
KNOWN, ALSO, AS WHITE-FACED MONKEY 


(La Vacca and Rio Blanco Rivers) 


Number 


Age Exam- Malaria Trypano- Micro- Spiro- 

ined Parasites somes filaria chetes 
Tnfante os on hee 1 0 1 0 0 
Juvenile Si Macphee oe Mead yf 5 5 2 0 0 
Adulte 2250189) aly esc, ae re 32 : ne 32 0 
Total 38 6 18 32 0 

TABLE 7 
Number 
Age Exam- Malaria Trypano- Micro- Spiro- 
ined Parasites somes filaria chetes 
Cebus monkeys. (Captive wild monkeys—locality unknown) 

Infants: -:2). 3). Re ae eee _ 5 0 1 0 0 
Juvemles:: 02.4 tran ee 3 2 1 1 0 
Adults): 3/2 49g 0 0 0 0 0 
Potal 2.) eeeee ee 6 2 2 1 0 


Ateles geoffroyi Kuhl. Geoffroy’s spider monkey, mono colorado. Red spider monkey. 
Wild animals—La Vacca and Blanco Rivers, Chiriqui) 


Infants... 0 "eee ee ee ; 8 8 res 0 0 
Juveniles +.) } Ree Sate 6 6 1 2 0 
Adults}... 30 ie eee V4 11 6 54 0 

otal? '>. a 79) Ae ee 66 25 rs 56 0 


All adults had filarial worms in peritoneal cavity and sometimes in other serous 


cavities. Many animals, young ones in particular, show pigmentation of the 
spleen. . 


MEDICAL DEPARTMENT 173 


Cebus monkeys, (table 7) 


The adult weight ranged from 11 to 21 pounds, the average being 16 to 17 
pounds. The spleen ratio in infant and juveniles was about 10 grams to 1 pound 
of body weight and about 2 or 3 grams to the pound in old adults. Splenic 
enlargement associated with pigmentation was very common. A vast number of 
adult filarial worms were found in the peritoneal cavity of this species in adult 
animals but seldom found in juveniles and not at all in infants. These parasites 
were occasionally found in the other serous cavities. 


TABLE 8 
Positive 
Species of Monkey aan Positive Adi ie tise ea 
ined Malaria! somes filaria chetes 
Saimiri érstedit érstedii (Reinhardt). 
(The Chiriqui titi monkey) ... . 60 -0 16 53 0 
Aotus zonalis Goldman. (The night 
TOOK Y 1 cee See ete te 4 0 if 1 0 
Leontocebus  geoffroyi _(Pucheron). 
(Squirrel monkey-mono titi) ... 50 0 27 28 3 


Alouatta palliata inconsonans Goldman. 

(Panama Howling monkey. Mono 

HECTO) aa eee ee ee ee 8 2 5 0 0 
Cebus capucinus capucinus (Linnaeus) 

and C. c. amitator. White throated 


NODA Cee elem, |. eth, 55 9 23 38 0 
Ateles geoffroyt, Kuhl. Red_ spider 

monkey. Monocolorado..... 75 34 8 56 0 
Ateles dariensis Goldman. Darien 

black spider monkey*. ...... 1 1 0 0 0 

UN ls es So he cues Si a ie 253 46 80 176 3 


*This animal was given its malaria by direct inoculation of blood from a red spider 
monkey that had malaria. 


In addition to these animals there were 6 juvenile and 1 infant red spider mon- 
key brought back alive and in good condition. All of them were positive for 
malaria and one juvenile showed a few trypanosomes. We have purchased two 
juvenile red spider monkeys in Panama city that came from Chiriqui and these also 
are positive for malaria. 


Ateles dariensis Goldman. The Darien black spider monkey. No capture 
and examination in the jungle has yet been made by us but we have purchased one 
juvenile that was negative for all blood parasites although it died of malaria in 
forty-eight days after being inoculated with malarial blood from a red spider 
monkey. Its body weight was 55 pounds and the spleen weighed 19 grams, or 
3.4 grams of spleen to 1 pound of body weight. 
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A composite table of all monkeys whether examined in the wild state or con- 
ducted on purchased animals recently made captives is given (table 8). 

The gross and microscopic pathology, intestinal parasites, etc. can not be 
detailed in this report. It may be stated, however, that malaria, filariasis and 
spirochetosis play important réles in certain species and that the trypanosomes 
apparently cause little or no harm to the monkeys nor to guinea pigs and M. 
rhesus monkeys when injected into them. 


SUMMARY 


1. During the past eighteen months 210 native wild monkeys and 43 native 
captive monkeys have been examined for parasites of the blood stream. The 
only difference the two groups show is a decrease in the intensity of the infections 
in most of the captive animals rather than any difference in parasite species. 

2. Monkey malaria. The present state of our knowledge indicates that many 
infant monkeys of the prehensile tail species, especially the Ateles and Cebus 
species, die of this disease. We have observed four such deaths. Those that 
survive this period are moderately good carriers of the disease through the juve- 
nile period of life. During adult life other diseases and particularly late stage 
pregnancy seem to provoke a recrudescence in some animals. In these species 
of monkeys the spleen weight shows a ratio of 2.5 to 4 grams to each pound of 
body weight while in those species in which malaria was not found the spleen 
rate was 1 gram to each pound of body weight. Malarial pigmentation of the 
spleen is common in the prehensile tailed species and not yet found by us in the 
other species. The malarial parasites found closely resemble human quartan and 
tertian malaria. Nothing that resembles P. falciparum has been found here. 

3. Monkey trypanosomiasis. All species thus far examined by us show this 
parasite except Ateles dariensis. We have seen but one specimen of this monkey, 
a juvenile raised in captivity. Adults examined in the wild state will almost cer- 
tainly show some individuals harboring this parasite. The infection appears to 
offer little injury to the animals and does not take in the ordinary laboratory 
animals into which it has been inoculated. Morphological studies will be 
reported at a later date. 

4. Monkey filariasis. This is an important monkey disease, particularly in the 
Cebus and Ateles species. We have not yet examined a satisfactory number of the 
howling monkeys (Alouatta palliata inconsonans Goldman). There is a marked 
proliferative peritonitis present and in some cases a sero-purulent fluid is found. 
Vast numbers of adult-parasites are found in the omentum and also free in the 
cavity. Omental adhesions are common and occasionally pleural and pericardial 
adhesions also are present. Further studies are in progress and a report pending. 

Filariasis in the titi species and the night monkey are of a different order. No 
adult parasites have been found by us in the cavities of the two titi monkeys 
although their blood films are positive in almost every case. 
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5. Malaria is a disease of infant and juvenile life while trypanosomiasis and 
filariasis are chiefly noted among the adults. 

6. Monkey spirochetosis. ‘This has not been found spontaneously in any but the 
titi monkey commonly known as the squirrel monkey Leontocebus geoffroyi 
(Pucheron). It is fatal in most instances to infant and juvenile members of this 
species in captivity while an adult recovers spontaneously in a very few days. 
The rate of demonstrable infection in the wild is very low for adults. We have 
not been able to examine enough juveniles and infants in the wild to learn the 
incidence in them. 

7. Our chief interest surrounds the possibilities of transfers of these infections 
to man or domestic animals and our efforts have been used in this direction rather 
than to complete the protozoological and pathological studies or to enter the 
equally interesting study of the parasites to be found in the alimentary tract. 
The old monkeys (in the wild) have much of interest in diseases of bones and 
joints and the genito-urinary system. 

8. Hctoparasites. ‘These are found but with great difficulty on the animal, 
although we have seen one severe louse infestation in the Ateles species. It is our 
belief that the ticks, lice and fleas common to these monkeys are more apt to be 
found at night while the animal is at rest in its favorite shelter. This of course 
confronts one with some major problems in observation yet it may be possible to 
study the dens of night monkeys, Aotus zonalis Goldman, since their habits are 
quite similar to those of squirrels. 

Mosquito studies are in progress in relation to monkey malaria, and tick obser- 
vations are under way in regard to possible transfers of the monkey spirochete. 
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SPIROCHAETOSIS IN A WILD MONKEY OF PANAMA Leontocebus 
Geoffroyi (PUCHERAN)* 


GEOFFROY’S SQUIRREL Monxsry; Mono tt! 
HERBERT C. CiarK, M.D. 


Director, Gorgas Memorial Laboratory 
Panama, R. de P. 
and 
LAWRENCE H. DuNN 
Medical Entomologist and Assistant Director 
and 
Joaquin BENAVIDES 
Chief Technician 


As far as we can learn from a review of medical indices no report of spirochae- 
tosis in western hemisphere monkeys exists at the present time although natu- 
rally occurring spirochaetal blood infections of monkeys have been observed on 
several occasions in the tropics of the eastern hemisphere. Wenyon (1) states 
that Castellani and Chalmers reported it in Colombo (1910), Thiroux and Dufou- 
geré in Senegal (1910), Ranken in Sudan (1912) and Plimmer in the Zoological 
Gardens in London (1912). Wilbert (2), Pasteur Institute at Kindia, in Guinea, 
West Africa reports a spirochaetosis in the chimpanzee that was transmissible 
to man. 

During the past two years we have made three jungle expeditions and have had 
numerous other opportunities to study the blood films of eight species of monkeys 
common to the Republic of Panama. Most of our attention has been given to 
two species (Cebus and Ateles) (8) but the recent months have provided oppor- 
tunities to study the species Leontocebus geoffroyi (Pucheran). This animal is 
known locally as the marmoset, squirrel monkey and mono titi. It provides the 
city of Panama with as many pets as the capuchin monkeys. We received a 
juvenile specimen of the squirrel monkey on May 20, 1930, in a consignment of 
four infants and juveniles of the same species, that had been captured in the 
jungle at no great distance from the towns of Arraij4n and La Chorrera. The 
former town has for years been known as an endemic center for relapsing fever 
and studies (4) of this disease have been made using material from this town. In 
a spirit of levity one of us (H. C. C.) suggested that our usual search of blood films 
should in this case include careful observations for spirochaetal infection as well 
as a search for the parasites of malaria, trypanosomiasis and filariasis. On May 


* This paper was originally published in the American Journal of Tropical Medicine, Vol. XI, No. 
4, July, 1931, : ae 
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26, 1930 one of us (J. B.) found this juvenile squirrel monkey (Lab. No. 18) posi- 
tive for a fair number of spirochetes in both the thin and thick blood films. This 
monkey rapidly developed a massive spirochaetosis and died May 31, 19380. Be- 
fore its death, however, we had transferred the infection by direct blood inocula- 
tion to other animals (squirrel monkey, white rat and a Cebus monkey). On 
questioning the man from whom the purchase was made it was learned that the 
animal had spent two or three days and nights in the rural villages before arrival 
in Panama city where it had also spent some days before coming to the labora- 
tory. This left us in doubt as to whether the spirochactosis had been acquired 
in the jungle or in one of the towns while en route to us. Since the discovery of 
this case we have examined 30 other locally purchased specimens of this species 
of monkey (infants, juveniles and adults) without finding another case of the dis- 
ease. During the month of August, 1930, one of us (H. C. C.) made a three 
weeks trip to the mid-basin of the Tuira river in search of two species of animals 
desired by the laboratory and while after these the hunters brought to the camp 
near Boca de Cupe 22 squirrel monkeys. ‘This species is very abundant in the 
valley. Two of these disclosed a scant number of spirochetes in their blood films. 
Animal experimentation with the strain from the original monkey (Lab. No. 18) 
has shown us that the infection is easily transferred by direct blood inoculation and 
that in from 24 to 48 hours the blood films will reveal the parasite. The following 
laboratory animals have been injected with the parasite: 

White mouse. | 

White rat. 

Guinea pig. 

White throated monkey (Cebus capucinus imitator Thomas). 

Red spider monkey (Ateles geoffroyi Kuhl). 

Night monkey (A otus zonalis Goldman). 

Squirrel monkey (Leontocebus geoffroyr Pucheran). 

The infection disappears in two to three days as far as blood film findings are 
concerned and the animals recover, except in the case of infant and juvenile 
squirrel monkeys. Sixteen of these show 14 deaths and 2 apparent recoveries. 
The deaths occurred in from 7 to 86 days, the average time being a month. 
Usually two important paroxysms occurred in which the last paroxysm showed 
massive infection and autoagglutination. None of the adult squirrel monkeys 
nor other species of animals ever showed a massive infection. There has been 
some difficulty of late in securing young squirrel monkeys to carry on the strain. 
Ticks were considered as likely carriers of the spirochete which morphologically 
resembled 7’. recurrentis. We secured ticks from the Chagres river villages 
(Ornithodoros venezuelensis) and prepared for tick feeding experiments as well as 
possible storage of the spirochete in ticks. 

Efforts to Cultivate the Spirochaete: We owe our thanks to Maj. Geo. C. H. 
Franklin, M. C., U.S. A., of the Board of Health Laboratory, Ancon, C. Z., for 
this work. He made his blood cultures from the heart’s blood of the first sub- 
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inoculated adult squirrel monkey (Lab. No. 14) at the height of its first paroxysm. 
The method used consisted of three ordinary test tubes each of the following: 
1. Agar 2% sol. 2 parts. 
Ascitic fluid 1 part. 
Piece of rabbit kidney size of a pea in the bottom of each tube. 
No adjustment of reaction. 
2. (a) Normal salt solution 80. 
(b) Fresh rabbit serum 100. 
(c) Agar 2% sol. 100 (PH 7.4). 
(d) Rabbit haemoglobin (made by laking one part of defibrinated rabbit’s 
blood with three parts of distilled water). 
Mix (a) and (c), autoclave, cool to 55° and add (b) and 15 ce. of (d). 
Before inoculating, all tubes were incubated at 37°C. for 48 hours and found to 
be sterile. 
All tubes received 1 ¢.c. of whole fresh blood from the heart of the monkey 
while it was under ether anesthesia. The tubes were then kept at 32° C. for 7 
days when transfers of 0.1 ¢c.c. from the bottom of No. 2 media were made to a 
similar media and also to a media consisting of 1 part of rabbit’s serum and 9 
parts of reaction. At the end of 14 days and 21 days like transfers were made 
from the inoculated tubes of the previous week. 
Microscopic examination of material from the bottom of the rabbit’s serum 
media at 7-day intervals failed to reveal any spirochaetes. At 7 days and 14 days 
a few microfilaria and a few trypanosomes were found in two of the tubes. 
The ascitic fluid was first examined at 14 days, again at 21 days and no organ- 
isms of any kind were found. No transplants were made from this media. The 
microscopic examinations were made by dark-field and Giemsa stained prepa- 
rations. 
Transfer of the Monkey Spirochete to Man: Our plans called for three methods 
of transfer as follows: 
One man was to receive a subcutaneous injection of fresh heart’s blood from a 
juvenile monkey at a stage of massive infection with the spirochete. A 
second man was to be subjected to tick biting with adult O. venezuelensis. 
These ticks had fed on severe infections of the spirochete in juvenile squirrel 
monkeys. A third man was to be bitten by the larval ticks developed from 
the eggs of the adult ticks (O. venezuelensis) after the latter had fed on the 
infected monkey to learn whether the spirochaetal infection passed through 
the egg of the tick to the next generation. 

Since the character of the spirochaete was unknown, it did not seem wise to 

expose three men at one time to an unknown spirochaetosis; therefore, the first 

stage only of the work was started with the direct method. | 

We worked in these human tests in collaboration with Gorgas Hospital and the 
Panama Canal Department of the United States Army. We owe a great debt of 
gratitude to the Commanding General of the Panama Canal Department for his 
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assistance in seeking human volunteers and also to the Surgeon of Corozal Post 
for the selection of the kind of men we desired from the list who volunteered. 

Direct Method Transfer: P. ¥. M., male, white, 28 years of age, from the state 
of Maryland and length of residence on the Isthmus 19 months was accepted for 
this experiment. He was admitted to Gorgas Hospital on July 29, 1930 at 2 p.m. 
He was pronounced normal by the staff of this hospital on July 31, 1930; and at 
4:15 p.m. on this date he was taken to the Gorgas Memorial Laboratory and 
given a subcutaneous inoculation of 15 min. of fresh whole blood from the heart of 
a juvenile squirrel monkey (Lab. No. 30) whose blood contained at the time an 
average of 15 spirochetes to each microscopic field. ‘The monkey was given ether 
anesthesia during the aspiration of its blood. It rallied in an excellent manner 
and is still living. 

A control monkey (Lab. No. 28) was inoculated at the same time and from the 
same animal used on P. F. M. This control monkey died in 33 days from the 
spirochetosis it acquired. 

August 2, 1930, P. F. M. developed a violent reaction about the site of the injec- 
tion part of which was intradural as well as subcutaneous. Local cold applica- 
tions were given for a few days when it completely subsided. He complained of 
severe headache, chills and periods of sweating profusely. ‘Temperature rose to 
104.8 degrees. Nausea and no appetite even for water or fruit juices. His tem- 
perature dropped to 99 the next day and rose on the following day to 1023. It 
fell again to 101 but rose next day to 103%, and then fell by crisis to 98 which 
ended the first paroxysm. Blood culture on August 5, 19380, was sterile. There 
was not the massive evidence of spirochaetosis in this man’s blood film that is so 
marked in all of the young squirrel monkeys. The blood film records as follows: 


August 4, 1930, 7:40 a.m. Thick film 8 spirochetes. 
e502) 15 p.m, ie OOS $6 
+4, 1930) 4:00 p:m:*) Thin film 1 
“ . 4, 19380, 8:30 p.m. Thick film 1 
“5, 1930, 8:30 p.m. i ei | 
“<6, 1930, 7:45 a.m. ye 
“9-9 6;,1930; 8:35) p.m, as “14 a“ 
OPEV EULER ya hihy omane is uated 
Sees LOW). of 40 Dante =: Pa 


A young squirrel monkey (Lab. No. 39) was inoculated with this man’s blood 
on August 5, 1930. It developed a massive spirochetosis and died on Sept. 6, 
1930 (32 days). 

There were extenuating circumstances not connected with the medical or 
experimental questions in this case which caused us to place him on treatment for 
spirochetosis without waiting to determine what his period of relapse might be. 
He, therefore, received 3 doses of Novarsenobenzol (.4 grm., .6 grm., and .6 grm.) 
and was discharged on August 27, 1930. 
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Description of Spirochete (William M. James, M.D. Chief of Medicine, Panama 
Hospital & Herrick Clinic). The organism from two cases of the squirrel monkey 
spirochaetosis corresponds very closely to the morphology of the various species 
causing relapsing fever in man, particularly F. recurrentis. In the dried and 
stained blood films the organism is flattened out and many do not show the coils. 
These organisms vary greatly in length and in the number of coils. They range 
from 6 microns in length, with only three to four coils, to 30 microns. The 
latter were probably dividing forms. Most of the organisms were 8 to 12 microns 
in length and the length of the average coil is just a little over 2 microns. The 
organisms do not stain uniformly but give a suggestion of a rather granular in- 
terior structure, with clear spaces, particularly about one quarter of the distance 
from the end. This clear space is so constant that it deserves recording. The 
dark field shows the organisms as very uniform in appearance and very active. 
They are very resistant. In some vaseline ringed preparations they remained 
alive and very active at room temperature for over 24 hours and probably would 
have lived much longer. The coils are more constant in the dark field and a little 
closer together. The fresh preparations, in many individual organisms, con- 
tained highly refractive granulations, sometimes as many as two or three in num- 
ber. These increase in number as time passes so that at twelve hours most of 
them show three to five granules. Many active division forms were observed. 
The process takes place by transverse division. No real agglutination was ob- 
served in the fresh specimens. 250 of the spirochetes in the dried and stained 
films and an equal number in the dark field were studied and measured. 

Stages Two and Three of the Experiment: These are in progress now but suffi- 
cient time has not elapsed to report results. 


TENTATIVE CONCLUSION 


1. The spirochete of the squirrel monkey of Panama is apparently the same or 
very closely related to those described by Bates (4) and Brumpt (5) (S. Neotropi- 
calis or T.. venezuelense). 

2. The infant and juvenile squirrel monkey of Panama makes a better host for 
the parasite than adults and other monkeys, rats or mice. 
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BOOK REVIEWS 


BRIEF REVIEW OF KOLLE AND WASSERMANN’S HANDBOOK OF 
PATHOGENIC MICROORGANISMS, VOLUME VII, 1930, BY 
PROFESSOR DR. RUGE 


Kolle and Wassermann’s Handbook of the Pathogenic Microérganisms, Vol- 
ume VII, 1930, contains a monograph on malaria by Professor Dr. Ruge. This 
vast subject is dealt with exhaustively, although condensed to cover a space of only 
196 pages. 

Dr. Ruge’s contribution deserves special merit in that the references show that 
he has made a complete study of malaria literature between the years 1880 (when 
Laveran discovered the parasite) and 1928. Part of the bibliography which was 
used, is given at the end of each chapter; which is very convenient for reference. 
In view of the extensive amount of subject matter covered in the treatise, it is 
necessary for the reviewer to limit his comments to data that he considers of 
special interest to our medical staff. 

Chapter I deals with the geography and history of malaria. There is a chart 
showing the occurrence and distribution of the three types in the different conti- 
nents and countries of the world. In this chapter alone, over 90 references are 
given. 

In Chapter II (Malaria Parasites), the different names for the several stages of 
development of parasites are tabulated in the form of achart. This should prove 
very helpful when studying foreign malaria literature, as the names vary with the 
authors and countries. 

In dealing with the diagnosis by the thick-film method, the author rightly 
points out the difficulty often encountered in differentiating quartan (sporulating 
form excepted) from tertian parasites. He further warns against basing the 
diagnosis of a parasite on the ‘‘red chromatin dot”’ and without the blue-stained 
plasma. 

The author firmly believes, with the majority of malariologists, in the existence 
of plurality of species; as opposed to the unitarian theory that all forms of malaria 
parasites are only varieties of a single species. The chief reasons offered against 
the latter theory is that mutation from one group into another, e.g., estivo- 
autumnal to tertian, has never been observed; and, furthermore, it has been 
shown that it is possible to eradicate one form of malaria in a community and 
another still remains present. 
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The mosquitoes responsible for the transmission of malaria are reviewed exten- 
sively in Chapter III, which is illustrated with a number of excellent though 
mostly schematic drawings. 

Dealing with the epidemiology, the author summarizes the present conception 
as follows: ‘Malaria is transmitted only by Anophelines, and the malarial parasites 
circulate only between man and mosquito.” 

This is followed by a description of the different methods of Malariametry (the 
measure of the presence of malaria in a given sector by determining the parasite 
rate and splenic index of the population) in use now. [In this respect it appears 
at the present time as if matters have become further complicated through the 
decision of the League of Nations Malaria Commission to distinguish between 
the terms ‘‘spleen index”’ as referable to the percentage of splenic enlargements 
among children under 12 years of age, and “spleen rate” as referring to the per- 
centage of enlarged spleens found in the total population. Up to now, there is no 
universally standard method of Malariametry, and for the purpose of control 
methods under present conditions, the custom of American Malariologists to give 
preference to the parasite rate over the spleen rate seems the practical thing to 
do. The reviewer.] 

The comments on the results of research pertaining to the nature of the pig- 
ments found in the deep tissues of malaria patients are interesting. 

Haematin, which is found exclusively in the reticulo-endothelial cells, is the 
malaria pigment proper; whereas the pigment called haemosiderin is found in the 
parenchyma cells of the liver, spleen and bone marrow. Ruge believes that the 
blocking of the reticulo-endothelial apparatus by haematin is one of the factors 
which prevents the sick organism from forming natural protective substances to 
counteract the effect of the toxins produced by the parasites. Haemosiderin and 
haematin both contain iron, but the latter when stained gives a positive iron reac- 
tion only after treatment with ammonium sulphate. 

It is remarkable that during the malaria attack many more red cells are 
destroyed than have been infected by parasites. This is probably due to the 
action of malaria toxins in liver and spleen. 

The author points out that the severity of clinical symptoms depends less on 
the number of parasites found in the blood than on the kind of parasites and the 
susceptibility of the individual. He exempts from this rule, however, the most 
severe septic cases of e. a. malaria, when 70 to 80% of the red blood cells are in- 
fected with parasites. 

During the febrile period, a positive Wassermann reaction is reported in about 
30% of the cases. It has been found that the positive reaction occurs with more 
frequency in tertian than in e. a. and quartan infections. Although the reaction 
is negative in the spinal fluid, the colloidal gold reaction is reported positive in 
about four-fifths of those examined. 


Concerning death from malaria, Ruge says that it occurs most frequently in 
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e. a. malaria, and may be provoked through several pathological processes of 
which the more frequent ones are as follows: 

1. A septicaemic-like flooding of the blood stream with malaria parasites. 
(Death from toxaemia). 

2. A cerebral attack (about 50% of all deaths). In such cases are found: 

(a) small punctate haemorrhages into the brain-matter (haemorrhagic 
encephalitis). 

(b) malaria granuloma (granulated glia-cells with a necrotic center). 

(c) Insome rare instances a purulent leptomeningitis due to the toxins. 

3. The cardiac form (about 14% of all acute malaria deaths) due to a blocking 
of the capillary blood vessels of the heart with parasites. 

4. The rare renal form which leads to a tubular-glomerular nephritis through a 
blocking of the renal capillaries. 

In chronic cases, deaths occur from (1) rupture or torsion of the spleen, and 
(2) malaria cachexia. 

The author’s view regarding the pathogenesis of blackwater fever accords with 
the views of the majority of malariologists—i.e. that repeated attacks of malaria, 
generally e.a., act as the predisposing factor, and quinine acts as the immediate 
factor in precipitating the attack in the majority of cases. 

Since the introduction of induced malaria as a therapeutic agent in the treat- 
ment of paresis, we have learned more about the incubation period of the disease. 
The incubation period after induction by mosquito biting, was found to be 14 to 
19 days for tertian, and 9 to 12 days for estivo-autumnal. There was no difference 
in the incubation periods of infections caused by single and multiple mosquito 
bites nor did the severity of the attack depend on this; but the individual who 
had previously suffered from malaria generally showed, when reinfected, a 
shortened period of incubation. 

Ruge distinguishes between a primary and secondary latent infection. The 
former is manifested in the individual who has been infected for the first time, but 
shows no clinical symptoms nor parasites in the blood until some accident occurs 
such as intense insolation, exposure to cold or rain, change of climate, psychic 
shock or trauma, childbirth, or surgical operation brings the latent infection into 
evidence. This primary period of latency could also be termed prolonged incu- 
bation period. 

The secondary period of latency is that which we term clinical malaria. 

The author does not believe in an absolute natural immunity to malaria; but 
admits that a relative immunity (resistance) does exist among certain individuals 
and races. 

Acquired immunity is not rare in regions where a high endemic malaria index 
exists throughout the year. It will, for the most part, be a partial so-called toxin 
immunity (presence of parasites without clinical symptoms); but perhaps there 
does exist among certain races an absolute acquired immunity toward the toxins 
and parasites as well. 
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In this connection the author stresses the point that malaria is a “children’s 
disease;”’ and that, as up to 50% of the malaria-infected children carry gametes, 
they are the most dangerous sources of infection. In the worst malaria regions, 
up to 100% of the children are infected. 

Regarding control measures, Ruge recommends methods similar to those which 
are being followed by the United Fruit Company. The general prophylactic 
measures advised are as follows: 

(1) Campaign to destroy larvae and adult Anopheles. 

(2) Drainage 

(3) Sereening, mosquito nets 

(4) Campaign for education of the native population 

(5) Koch’s method of looking up the sick at their dwellings and treating 
them 

(6) General quinine prophylaxis; which he admits is the most difficult to 
carry out of all these measures, as its success depends largely upon the 
codperation of those mostly concerned 

The last chapter deals with the technique of blood examinations; the catching 
and breeding of mosquitoes; and the examination of mosquitoes and their larvae. 

At the end of the book there are 9 plates, most of them coloured, which are the 
best that the reviewer has ever seen. 

E. THONNARD-NEUMANN. 


INDIAN MEDICAL RESEARCH MEMOIRS 
Studies in the Parasitology of Malaria 


Knowles, Lt. Col. R., I.M.S., and Senior-White, R., F.R.S.E., assisted by Das 
Gupta, B.M., assistant Surgeon, pp. XII + 486, Memoir No. 18, December, 
1930. Calcutta: Thacker, Spink & Co. (19s. 8d.) 

The simple title of this Memoir does not convey an idea of the enormous 
amount of work contained therein. It is a treatise of 436 pages including a very 
valuable bibliography of 32 pages. Many references are contained therein to 
the work done by the physicians and investigators associated with the United 
Fruit Company. 

There is an excellent index and many instructive charts and graphs. 

Section One which comprises the principal part of the Memoir contains 228 
pages. In these are reported all of the observations which the authors could col- 
lect from all parts of the world with respect to the incidence and distribution of 
the three species of the malaria parasites. In all they collected the results of 
the examinations of 207,260 positive slides which showed the following distribu- 
tion of species throughout the world. 
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These figures do not include malaria in armies. It is interesting to note here 
that they report only 883 positive observations from the Canal Zone, and give 
the following distribution. 


eae CRT oe ee ee PN Fee Oo i a4 OF BO. 1.%o 
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The report on Hemoglobinuric Fever in the Canal Zone by Deeks and James in 
1911 showed a total of 13,000 positive malarial infections from January 1908 to 
September 1910, and it is interesting to note that the distribution is very much 
the same as that given in the smaller figures. 

The Memoir contains a very large number of most interesting observations on 
all aspects of the malaria problem, and one cannot but admire the energy which 
prompted the authors to publish so valuable a contribution. ‘They bring out 
very clearly the dependence of quartan malaria on very limited physiographical 
conditions. There are interesting sections on the examination of the blood and 
the results obtained by various staining methods. The superiority of the thick 
film method, in giving a higher percentage of positive findings as well as in saving 
time, is clearly shown; although it is some times difficult to diagnose a species 
when only small rings are present. When practicable the culture method of 
diagnosis, both of the disease and of the species seems to be the best, but most of 
all is the training and experience of the observer and the personal factor. Some 
very interesting experiments in diagnosis by trained observers are reported, and 
when only one ring form of each species was shown, the divergence of opinion 
would be considered remarkable, except among those of us who have tried to do 
the same thing. When the entire slide was examined most of the experts agreed. 
Some interesting conclusions are: 


The distribution of malaria in general throughout the world is limited by the 
summer mean isotherms of 60°F., and the distribution of P. falciparum by 
those of 70°F. 

The distribution of P. malariae throughout the world suggests that this is a 
dying species with existing foci in Indo-China, Gondwana-land and the 
Caucasus.* 


The authors express themselves on the association between P. falciparum and 
black-water fever as follows: 


“Finally, in connection with P. falciparum, is its reputed association with 
black-water fever. We are far from being convinced that this is definitely 


* There is also a definite focus in Haiti, as shown by Herbert C. Clark in various reports to the 
Medical Department of the United Fruit Company. W.M.J. 
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established. The senior author of the present Memoir considers that the 
cell inclusions described by Leishman (1912), which he has also seen himself 
at autopsy on a case of this disease, and which are apparently characteristic 
of it, may point to a filterable virus as its causative agent. 


“What is the real relationship—if any—of blackwater fever to malaria? It 
was once held that kala-azar was but an expression of extremely heavy 
malarial infestation, since the geographical distribution of kala-azar coincided 
with that of P. falciparum in the areas concerned, and as malaria parasites 
were frequently found in kala-azar patients. Exactly similar arguments are 
used today regarding the relationship of blackwater fever to malaria.” 


The reviewer cannot agree that the same arguments which were used to show 
that kala-azar is related to malaria, and those used today, or even many years 
ago, regarding the association of black-water fever with malaria, are comparable 
and similar. 

Kala-azar is a disease which is limited to the old world. The reviewer doubts 
that it occurs in Paraguay. He was there quite recently. Leishmaniasis is very 
common indeed in that country, and so are infections with P. falciparum; and 
black-water fever is notrare. The physicians in Asuncion did not mention kala- 
azar as one of their endemic diseases, and they are thoroughly familiar with 
Leishmaniasis. In passing, the reviewer might state that Asuncion is a veritable 
laboratory for the study of New World tropical infections and infestations. 
However, until the exact mechanism which brings about that phenomenon known 
as black-water fever has been determined, Bask proof that it is due to malaria 
will, of course, be lacking. 

There is a marked difference between theoretica] and actual relative distribu- 
tion of the three species within the area bounded by the 70 F. summer mean iso- 
therm, and the authors concluded from this that the factors covering the relative 
distribution of the three species are not yet at all understood. 

The parasite findings in armies both in peace and war may be expected to differ 
from those in the civilian population in the territory in which they are operating. 
Other observations are as follows: 


Mixed infections constitute about 3.7 per cent of the general malaria of the 
world and are distributed as follows:—P. vivax plus P. malariae 9 per cent; 
P. vivax plus P. falciparum 79 per cent. P. malariae plus P. falciparum 10 
per cent; P. vivax plus P. malariae plus P. falcvparum 2 per cent. 


The relative gametocyte output of the three species is for P. vivax 21 per 
cent; P. malariae 45 per cent; P. falciparum 19 per cent. Great variations 
are found especially in the case of P. falcuparum. 


The conclusion of Sinton (1927) that the maximum output of gametocytes by 
P. falciparum occurs after the close of the transmission season is confirmed 
by our own findings as well as by the results from many other parts of the 
world. 
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A preliminary study of untreated cases of malaria by enumerative and cul- 
tural methods leads us to believe that usually malignant tertian malaria does 
not persist in an individual in the absence of repeated fresh injections of 
sporozoites. 


Crescent development is not associated (in culture) with an increase in the 
acidity of the environment. Growth and development of both schizonts 
and gametocytes of all three species in culture is inhibited below a pH of 6.0. 


Methyl alcohol as a fixative for subsequent staining by Giemsa’s stain can- 
not be trusted after five days from the opening of the ampoule in the moist 
tropics. 


Given a competent observer, examination of 100 fields of a thin film plus a 
reasonably careful examination of one thick film will enable a positive diag- 
nosis to be made in 95 per cent of all cases of developed malaria; but willonly 
discover 67 per cent of the cases of mixed infection. 


However highly trained the observer, our experiments show that it is utterly 
impossible to make a species diagnosis from the examination of a single ring- 
trophozoite form. 


Our experiments show that a 95 per cent agreement in diagnosis can be 
expected from five minutes’ examination of a thin film by recognized experts. 
With post-graduate students of the “brigade or divisional laboratory stand- 
ard” a 75 per cent agreement was reached with the same procedure. 


Despite the length of this Memoir our final conclusion is that our present- 
day knowledge of malaria is remarkably meagre. 


This is a truly admirable contribution to the study of malaria. The data are 
excellently presented and very likely are correct from a statistical point of view. 
The reviewer regrets that lack of space prevents him from giving a more detailed 
account of the many interesting observations. Work like this is of real value to 
_ those who have inquiring minds with respect to the many problems which are yet 
unsolved in the study of this world-wide scourge. . 

Notwithstanding the conclusion of the authors that our present day knowledge 
of malaria is remarkably meagre, the reviewer wishes to state that the knowledge 
of the authors in this respect is substantial and ample, and it is only their modesty 
that causes them to use the language of their final conclusion. 

W. M. JAMEs. 

Panama City, R. P. 
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SOME GENERAL RESULTS OF A STUDY OF INDUCED MALARIA 
IN ENGLAND 


James, Lt. Col. 8.P., M.D., I.M.S. (Retired) Adviser on Tropical Diseases to 
the Ministry of Health. 


Trans. Royal Soc. Trop. Med. and Hygiene, 1931, March 13, Vol. XXIV No. 
5 pp. 477-538. 


In this paper Colonel James reports his observations on artificially induced 
malaria since March of 1926. This includes one thousand three hundred and 
fifty six cases, of whom nine hundred eighty five developed benign tertian malaria 
as a vesult of the first biting, and three hundred and seventy one failed to do so. 
In addition, a considerable number of patients were infected with P. vivax by 
direct blood inoculation. Colonel James was unable to infect the salivary glands 
of any mosquitoes with quartan malaria, but did infect by direct blood inocula- 
tion forty-five patients. ‘Twenty patients were infected by direct blood inocula- 
tion with P. falciparum. He also had failure in infecting mosquitoes in England 
with this parasite. 

In passing Colonel James states that in the treatment of general paralysis by 
inoculated malaria of more than three thousand patients nearly 20% were able 
to be discharged, and nearly 12% of the total were described as recovered; and he 
considers this the most effective form of treatment at present. 

He remarks on the difficulty of infecting the mosquito used, which was 
A. maculipennis. In the feeding experiments on quartan malaria, sporozoites 
were not at any time found in the salivary glands; although the blood used for 
feeding contained a relatively high percentage of gametes. Other observers have 
made similar reports. 

The same was true in England with regard to infection with P. falciparum, but 
when he took his mosquitoes to Rome he found one patient there from whom he 
was able to infect them. Colonel James is of the opinion that the number of . 
gametocytes is not so important as their quality, by which he means the ability 
of the male gametes to exflagellate. He found that his mosquitoes were con- 
stantly negative to infection with P. vivax, when the examination of moist cham- 
ber preparations kept in the incubator at 25°C. for fifteen minutes showed fewer 
than one exflagellating male to one thousand leukocytes. This, however, is not 
altogether true with respect to P. falciparum and P. malariae. In infections with 
these parasites even the finding of considerable numbers of exflagellating male 
forms is not a sure sign that maculipennis will become infected. He also found 
in general, as far as P. vivax is concerned, that the more often the mosquitoes 
were fed the more zygotes were formed in the stomach. There was, however, an 
enormous variation in the number of zygotes in the stomachs of mosquitoes fed at 
the same time. 

Colonel James considers the problem of infecting mosquitoes to have many 
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points of interest, and notes that he was inclined to believe that the maculipennis 
of England had developed into a race refractory to P. falciparum, until in a batch 
of them which was taken to Italy, they found that a strain in one patient, whom 
they called a good infector, infected 50% of their mosquitoes. In some mos- 
quitoes the zygotes failed to develop to the sporozoite stage and this was par- 
ticularly true in their attempt to infect mosquitoes with the quartan parasite. 

With respect to the so-called immunity, Colonel James makes some observa- 
tions which must be carefully read to be appreciated. He states, that failures in 
patients who have never previously been infected with malaria, are about as 
frequent in cases in which the procedure is by direct blood inoculation, as they 
are when the procedure is by mosquito bites, and thinks that some failures must 
be explained on technical rather than on biological grounds. He does not agree 
with the usual view, that the finding of sporozoites in the salivary glands of the 
mosquito immediately after it has bitten a patient necessarily means that sporo- 
zoites were injected into the patients by the bites. He had cases in which no 
infection followed biting with one such batch of mosquitoes but did with subse- 
quent batches. 

In untreated tertian malaria there comes a time, usually between the eighth and 
tenth month after the date of the primary infection, when there is a definite 
recurrence of fever and reappearance of parasites in the peripheral blood. ‘This 
recurrence may be followed by several recrudescences at short intervals, which 
usually end in what is called spontaneous recovery. He states that prior to this 
late recurrence the patient can be given a second and some times a third attack of 
malaria by reinfection with the same parasite, either by mosquito bites or by 
direct blood inoculation; but, after the recurrence and spontaneous recovery have 
taken place, efforts to bring on a fresh attack by reinfection with the same strain 
of parasite fail. This condition of immunity occurs only when each attack or 
relapse has been allowed to run its course for some time without quinine treat- 
ment. However, immunity to reinfection by one species confers no protection 
against the other two. This knowledge is valuable in the practice of malaria 
therapy, when it is desired to give patients who have become immune to benign 
tertian malaria a second or third course of treatment. 

Also, complete immunity to re-infection by one strain of P. vivax does not con- 
fer protection; or only confers partial protection against another strain of the 
same species. 

In the practice of malarial therapy, it is necessary to bring on the clinical 
malarial attack with as little delay as possible. This has prevented Colonel 
James from making an extensive study of the length of the incubation period. 

Provided that patients have not suffered previously from malaria, he has never 
failed to bring on the desired attack; but sometimes a third and even a fourth 
reinfection has been necessary. He has, however, observations on twelve 
patients, who for various reasons were not subjected to reinfection when the 
primary attack was reported to have failed. The incubation periods varied from 
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twenty-eight weeks and four days to forty-five weeks and two days, and he quotes 
similar records elsewhere. One case is very interesting. On July 28th, 1929, 
the patient was bitten by twenty mosquitoes infected with P. vivax. On the 20th 
of August, as there had been no reaction, the patient was given an intramuscular 
injection of 5 c.c. of quartan malarial blood. On the 15th of September she com- 
menced a typical quartan fever which later changed to quotidian. She was 
allowed to have twenty-eight fever paroxysms over a period of two months, when 
the course was then terminated by quinine treatment for fifteen days. During 
the whole course of the fever blood examinations were made daily; quartan 
parasites were present in large numbers, but no benign tertian parasites were 
found. On the 4th of April, 1930, she had a slight attack of shivering at mid- 
day. On the 6th at 8 A.M. she had a severe rigor. P. vivax was found in large 
numbers, but no quartan parasites. She had three severe febrile paroxysms of 
typical tertian type. It then became necessary to terminate the course. 

In this case the period of latency of the benign tertian infection was nine months; 
and it was unaffected by a long attack of quartan malaria followed by a curative 
course of quinine. 

Colonel James calls a ‘‘recrudescence”’ a return of fever and parasite at any 
time within eight weeks after recovery from the primary attack; a “relapse,” 
the same return later than eight weeks but earlier than twenty-four weeks after 
recovery from the primary attack; and a “recurrence” the same return later than 
twenty-four weeks after recovery from the primary attack, or about twenty-six 
weeks after the date of primary infection. His records show that of one hundred 
and fifty cases infected by mosquitoes, about one-half the total number of pa- 
tients who have been treated with quinine have one or another of these subse- 
quent manifestations, and about one-half have none. 

He makes the very interesting observation that, in adults who have been in- 
fected with P. vivax, palpation of the spleen failed to give any information which 
would be useful to record. 

Colonel James decided not to report his clinical observations on quartan malaria 
at this time as all of these were infected by direct blood inoculation. He reports 
one case of malignant tertian infection which began on the 15th of November 
and was treated with quinine, sometimes in considerable doses, until December 
3rd, during all of which time the parasites were present in considerable amounts; 
and frequent tests of the urine showed that there was no failure to absorb the 
quinine. 

With regard to prophylaxis by quinine the following interesting observations 
are recorded. The same results were obtained as those recorded by Yorke and 
Macfie in 1924. In cases infected by direct blood inoculation, the administra- 
tion of ten grains of quinine shortly befére inoculation and ten grains shortly 
afterwards is sufficient to prevent development of the infection. But, in the 
cases infected by mosquito bites, the result is quite different. The net result of 
these experiments was to show that no matter how much quinine is taken nor for 
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how long a period, an attack of malaria would follow sooner or later. As long as 
the prophylactic quinine is taken daily, the clinical attack is suppressed or recurs 
only mildly. No immunity appears to be conferred. However, there is no 
doubt but that the use of prophylactic quinine enables work to be ee on over 
certain periods which otherwise would be impossible. 

With respect to the treatment of benign tertian malaria, and indeed malaria in 
general, Colonel James is of the opinion that patients who are treated with quin- 
ine very early in the primary attack acquire little or no tolerance; and after each 
relapse is again treated on the first or second day, they often continue to relapse, 
or to recrudesce as he calls it, about every month for perhaps five or six months. 
There is a very great variation in individual tolerance against malaria. He be- 
lieves that a few small doses of quinine given near the end of the course of the 
primary paroxysm cures 50% of the cases, and the others are cured by the same 
treatment during the recrudescence. This refers only to infection with benign 
tertian malaria. He considers it unjustifiable to withold quinine from a case, 
infected with P. falciparum, later than the first discovery of the parasites. 

One reason why useful conclusions on treatment cannot be drawn from results 
obtained in cases following direct blood inoculation is that long interval relapses 
and recurrences were not observed after treatment. It is suggested that when 
infection is induced by blood inoculation only the forms of the parasite which live 
in red blood corpuscles are introduced; but when mosquito inoculation has been 
used, a form of the parasite is introduced which has always lived not in red blood 
corpuscles but in tissue cells—and it has not been depending on hemoglobin for 
nutriment. Evidently quinine has not the same action on the tissue parasite as 
it has on the ordinary forms in erythrocytes. Colonel James notes that Schau- 
dinn’s account of the entry of the sporozoites into red blood corpuscles is so 
clear and detailed as to admit of no question. (It might help our actual knowledge 
if this experiment, made so many years ago, should be tested and confirmed by more 
of our expert workers today, as Professor Yorke has done. More than one observa- 
tion of this kind concerning the pathogenic protozoa has been accepted on its face 
value, but could not be confirmed when others tried to do so. With all of the sporo- 
zoites available for biting experiments, in England and elsewhere, it should not be 
difficult to repeat so simple an observation. W. M. J.) Colonel James cannot 
agree with the statements to the effect that cases of induced malaria are easily 
cured because they are primary cases and, therefore, presumably cases in which 
the disease is treated early in its course; nor does he follow the view that relapses 
are difficult to deal with because they are late manifestations occurring in per- 
sons who have not been treated earlier in their primary attacks, or who have been 
insufficiently treated with quinine in that attack of fever. He believes that the 
frequency, duration and severity of “relapses,” (including recrudescences) 
depends on the amount of ‘‘tolerance’’ or “immunity”? which the patient may 
have acquired during the primary attack and later. The after history of patients 
in whom the primary attack, and any recrudescenses which may follow it, are 
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allowed to subside “spontaneously,”’ is quite different from that of the patients 
in whom the attacks are treated on the first or second day. ‘There are, however, 
patients in whom tolerance is difficult to acquire. He does not know of any plan 
of quinine treatment which will prevent recurrences in the cases which have been 
treated early in the primary attack. He cites the cases of two patients who had 
acquired accidental laboratory infection—one who had had much previous 
malaria, and one who had not had malaria previously. In each case quinine 
treatment was started as soon as the fever began and was taken daily while the 
attack lasted. The first case had eight relapses between August 8, 1928 and 
August 23, 1929. The other had 4 relapses between October 21, 1929 and April 
5, 1930. He states that even large doses, 30 grains or more given at any time 
during the incubation period, have no effect; a large dose (15 grains) given on the 
first day of the attack has little effect; a single small dose, (5 grains) given in the 
middle of the course stops the fever almost at once and reduces parasites greatly, 
but there is a recrudescence within a fortnight; a small dose, (5 grains), given at 
or near the end of the course and repeated once a day for a few days cures 50% of 
the cases. He states, it is obvious that to follow out in general practice the prin- 
ciples indicated by these observations would mean a revolutionary change of 
existing plans of treatment. In this connection it must be noted that up to the 
present these observations are limited to benign, tertain malaria. It would be 
unwise to assume that they apply equally to malignant tertian malaria or even to 
quartan malaria induced by mosquito bites. He states that very little is known 
about “relapse” in malignant tertian malaria, and that this disease is one with 
which no risk can be taken. As noted, he had twenty patients infected by direct 
blood inoculation with P. falciparum, two more who were infected by the bites of 
infected maculipennis fed on cases containing crescents in Rome, and still another 
who was infected by the bites of maculipennis caught in nature in a house in Italy 
and brought by him to England; but no details, except in one case, as to the treat- 
ment or subsequent relapses or recrudescences are given in the present paper. It is 
to be hoped that these details will appear later. Colonel James states that fur- 
ther studies in immunity are not for those who are studying induced malaria in 
Europe, but for those who are studying hyperendemic malaria in the tropics. He 
suggests that an intensive study of individual infants and children in a localized 
hyperendemic area should be made. This enquiry should start with the newly 
born, and each individual should be under continuous observation until the usual 
age of naturally acquired immunity is reached. Inter-current infections and in- 
festations should also be studied, as well as when primary infection with each of 
the three species of parasites has occurred; and also when there may have been 
infection with a different strain of any ofthe three species. This, of course would 
be a herculean task; but it seems to the reviewer that the suggestion is eminently 
sound, and would involve no more work than that which is being done in censuses 
of Helminth infections and in making egg counts. 

Even this lengthy review is not sufficiently comprehensive to bring out all of 
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the important points made by Colonel James in his excellent paper. An ani- 
mated discussion followed its reading. The previous work done by Yorke and 
Macfie on quinine prophylaxis had been confirmed, but Yorke and Macfie had 
found that if the daily dose of quinine was continued beyond ten and fourteen 
days after the infected mosquito bite, malaria did not develop. Professor Yorke 
stated that he himself had spent some weeks in trying to repeat Schaudinn’s 
observations on the method of sporozoite penetration as described by Schaudinn, 
but without success. Yorke and Macfie advanced the following hypothesis: 
“Quinine gwen to a patient whose blood contains numerous malaria parasites in- 
variably destroys directly, or more probably indirectly, large numbers, but not all, of 
the parasites, thus setting free a considerable quantity of soluble antigen. The anti- 
gen promotes by stimulation of the host’s tissues the formation of immune-body. The 
immune-body, uf present in sufficient amount, destroys the remaining parasites, thus 
resulting in sterilization of the infection and in the cure of the patient.” Dr. J. 
Gordon Thompson raised the point that Colonel James’s experiments were not 
done on normal human beings and that the unknown influence of syphilis on the 
malaria parasites themselves must be considered. Colonel James replied that 
many of his patients, as well as those of Professor Yorke, did not have syphilis, 
and that the results were exactly the same in the syphilitics as in the non- 
syphilitics. 

The reviewer would suggest to those who have not read this contribution of 
Colonel James, and the verv interesting discussion which followed, by all means 
to do so. It brings to date the most important facts with regard to our knowl- 
edge of the incubation period, effective treatment, and relapses in infection with 
P.vwax. The only comment which the reviewer would make is that during the 
construction days of the Panama Canal much larger doses of quinine were given 
than appears to be the present customin England. Today it is his custom to give 
at least 45 grains a day in any malarial infection until the fever has subsided. For 
many years he has followed carefully the blood in his hospital cases; and, since 
the publication by Macphail in the 1926 and 1927 Annual Reports of the Medical 
Department of the United Fruit Company on the occurrence of gametes during 
and after hospital treatment, has checked his cases by the thick film method to 
find the results of his treatment. These have been uniformly successful in con- 
trolling the infection and in causing the prompt disappearance of both sexual and 
asexual forms. He has abandoned the “tapering”? method which he used for- 
merly, and gives ten grains of quinine three times a day for a week after the ces- 
sation of the fever, and then a tonic of iron, quinine, strychnine and arsenic in the 
form of the well known Aiken’s Tonic Pills for a month later. It appears to him 
that he has had no greater frequency of relapses. 

To control a very severe infection with P. falciparum, in which, from the high 
percentage of infected erythrocytes, the frequency of multiple infection in the 
erythrocytes, and the severity of the vomiting and delirium, the life of the patient 
seems to be in imminent danger, he does not hesitate to use intravenous doses of 
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22 grains in 150 ¢.c. of normal salt solution twice in 24 hours until there is marked 
improvement; but this is clinical experience and perhaps has no place in a com- 
parison with “‘control experiment” patients. Many of the points brought out by 
Colonel James, and also by the work of Yorke and Macfie, have caused the reviewer 
to feel as did Dr. P. A. Buxton, who concluded his discussion of Colonel James’s 
paper by remarking what a pleasure it had been, though rather a bitter-sweet 
pleasure, to hear so stout an agnostic demolishing one’s simple and ignorant 
faith. 
W. M. JAmEs. 
Panama City, R. P. 


MEpICAL DEPARTMENT 195 


SECTION VI 
ORGANIZATION AND VITAL STATISTICS 


Score or Mepicat DEPARTMENT 


Phases of the Work.—The Medical Department functions with respect to all 
conditions pertaining to the prevention of disease and the care of the sick and 
injured. This work embraces the following phases: 

(a) In the Tropics, care of employees and their dependents; and of the habi- 
tants of communities within the limits of, or contiguous to, the plantations 
when no other medical service is available. 

(b) On all the Company’s steamships, care of passengers and members of the 
crews. Free radio-medical service is given to the Captains or Doctors 
aboard the steamers of any line, whenever professional advice is sought by 
radio. 

(c) In the Domestic Divisions where the Company maintains medical staffs, 
dispensary service to employees. 

(d) Physical examination of prospective salaried panto and of all steam- 
ship crews before they leave the home port, each voyage. 

(e) Supervision of all matters concerning quarantine and immigration affect- 
ing the Company’s interests. 

(f) In the Tropical Divisions, supervision and recommendation in all matters 
pertaining to sanitation. 

(g) Sanitation of the Company’s steamships. 

For the effective performance of these many and varied duties, the Company 
maintains fully equipped hospitals and dispensaries in the Tropical Divisions, 
and dispensary service with sanitary staffs in the ports of New York, Boston and 
New Orleans.. 

PERSONNEL OF THE MerpicaL DEPARTMENT 


Name 


W. E. Deeks, M.D.,.A.M. General Manager, 


R. C. Connor, M.D. 

J. S. Cudlipp 

J. R. Ariza, M.D. 

A. Castellani, 
CUM.G., °F RIC P} 


H. C. Clark, M.D. 


W. M. James, M.D. 


M.D., 


Title 

New 
York, 

Assistant General Manager, 
New York, 

Assistant to General Man- 
ager, New York, N. Y. 
Consultant to the Cuban 
Divisions, Banes, Cuba 
Consultant in Tropical Der- 

matology, London 


Consultant in Preventive 
Medicine, Tropical Path- 
ology, and Laboratory 
Work, Panama, R. de P. 

Consultant — in Tropical 
aia Panama, R. de 


Graduate of 
McGill University Faculty of Medicine, 
Montreal, Quebec, Canada 
University ‘of Texas School of Medicine, 
Galveston, Texas 


Havana University, Havana, Cuba 


Royal University of Florence Faculty of 
Medicine and Surgery, Italy 

University of Bonn Faculty of Medicine, 
Germany 

University of Pennsylvania School of 
Medicine, Philadelphia, Pa. 


University of Virginia Department of 
Medicine, Charlottesville, Va, 
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Name 


F. B. Mallory, M.D., A.B.., 
A.M 


R. P. Strong, M.D. 


P. F. Murphy, M.D. 
L. R. Shearin, M.D. 
J. M. Lawler, M.D. 
J. A. Gatlin, M.D. 
F. X. Crawford, M.D. 
Harry Eno, M.D. 


Carleton Hale 


Name 


P.S. Malaret, M.D. 

A. F, Ruiz, M.D. 

J. M. de los Reyes, M.D. 
V. Bustillo, M.D. 

J. C. Castellanos, M.D. 
Catharin Cotter, R.N. 
Lillian Dixon, R.N. 
Florence Ehrentraut, 
encore Archer, R.N. 
Sibyl E. Chaplin, R.N. 
Ivy L. Feres, R.N. 
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Title 
Consulting Pathologist, 
Boston, Mass. 
Consultant in Laboratory 
and Medical Research 
Work, Boston, Mass. 
Port Medical Officer, New 
Orleans, La. 

Assistant to Port Medical 
Officer, New Orleans, La. 
Port Medical Officer, New 

York, INSW¢ 


Sanitary Inspector, New 
York, Nees 

Port Medical Officer, Bos- 
ton, Mass. 


District Medical Officer, 
Cristobal, C. Z. (Samari- 
tan Hospital) 

General Sanitary Inspector, 
New York, N. Y. 


Graduate of 
Harvard University Medical School, Bos- 
ton, Mass. 
Harvard University Medical School, Bos- 
ton, Mass. 


Tulane University of Louisiana School of 
Medicine, New Orleans, La. 

University of Tennessee College of Medi- 
cine, Memphis, Tenn. 

Vanderbilt University School of Medi- 
cine, Nashville, Tenn. 


Memphis Hospital Medieal College, 
Memphis, Tenn. 
Harvard University Medical School, 


Boston, Mass. 
Cornell University Medical College, New 
York, Ni:Y: 


BANEsS DIVISION 


Title 

Assistant Superintendent 

Cuban Divisions 
Assistant Surgeon 
Physician 
District Medical Officer 
District Medical Officer 
Matron 
Nurse 
Nurse 
Nurse 
Nurse 


Nurse 


Graduate of 


University of Pennsylvania School of 


Medicine, Philadelphia, Pa. (Medico- 
Chirurgical College) 

Universidad de la Habana Facultad de 
Medicina, Cuba. 

Jefferson Medical College of Philadelphia, 
Philadelphia, Pa. 

Loyola University School of Medicine, 
Chicago, Ill. 

Tulane University of Louisiana School of 
Medicine, New Orleans, La. 

Kings County Hospital Schoo! of Nursing, 
Brooklyn, N. Y. 

Hamilton General Hospital, Hamilton, 
Ontario, Canada 

Latrobe Hospital School of Nursing, 
Latrobe, Pa. 


Public General Hospital, Kingston, 
Jamaica 
Public General Hospital, Kingston, 
Jamaica 
Public General Hospital, Kingston, 
Jamaica 


Toran NuMBER OF EmpLoynEs, OTHER THAN Doctors, RueaisterED NURSES, AND LABORATORY 
TECHNICIANS—31 


Name 


Manuel D. Rojas, M.D., 
Ph. C; 


Wendell 8. Dove, M.D., 
A.B. 

J. R. Maltsberger, A.B. 

Helen Flanagan, R.N. 

Clara Totzke, G.N. 


Omaira de LHcheverria, 
G.N. 


Toran Number or Empioynrs, OTHER 


Curriqui LAND CoMPANY 


Title 
Superintendent 


Assistant Surgeon 


Laboratory Technician and 


Chief Sanitary Inspector 
Matron 


Nurse and X-Ray Techni- 


cian 
Nurse 


Graduate of 
Tulane University of Louisiana School of 
Medicine, New Orleans, La. 
University of Michigan, Ann Arbor, Mich. 
University of Texas School of Medicine, 
Galveston, Texas 
State University of Iowa, Iowa City, Iowa 
Naval Laboratory School 
Massachusetts General Hospital School of 
Nursing, Boston, Mass. 
Hamburg-Eppendorf, Hamburg, Ger- 


many 
Santo Tomas Hospital School of Nursing, 
Panama, R. of P. 


Tuan Docrors, ReGistTERED NURSES, AND LABORATORY 
TECHNICIANS—24 
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Name 


L. M. Drennan, M.D. 

K. Thonnard-Neumann, 
M.D. 

J. Camacho, M.D. 

M. E. Duran, M.D. 

J. E. Llinas, M.D. 

F. Valera, M.D. 

Octavio M. Tatis, G., 
M.D. 

J.A.Fontalvo, M.D. 


H. A. LeDoux 
Martha W. Vessels, R.N. 


Agnes K. Donegan, R.N. 
Doris Melville, R.N. 


Mabel M. Willis, R.N. 

Gertrude L. Coore, R.N. 

Gertrude E. Dunning, 
R.N. 

Lee Wood-Cahusac, R.N. 


Ruby A. Fray, R.N. 


Lillian H. Marshall, R.N. 


ToraL NuMBER oF EMPLOYEES, 


Name 


F.C. Watson, M.D. 
A. A. Ulloa, M.D. 

S. A. Macis, M.D. 

R. A. Martinez, M.D. 
M. Caceras Vijil, M.D. 
K. C. Brewster, B.S. 


Johanna M. Brosnan, 
R.N. 


CoLoMBIA DIvISsION 


Title 
Superintendent 


Physician and Assistant to 


Superintendent 
Physician 


Physician 
Physician 
District Medical Officer 
District Medical Officer 
District Medical Officer 


Laboratory Technician 
Matron 


Assistant Matron 
Nurse 


Nurse 
Nurse 
Nurse 


Nurse 


Nurse 


Nurse 


OTHER THAN Doctors, 


Graduate of 

Georgetown University School of Medi- 
cine, Washington, D. C. 

University of Frankfort-am-Main, Fac- 
ulty of Medicine, Frankfurt, Germany 

Universidad de Valencia Facultad de 
Medicina, Spain 

Northwestern University Medical School, 
Chicago, Ill. 

Universidad Nacional Facultad de Medi- 
cine, Bogota, Colombia 

Universidad de Valencia Facultad de 
Medicina, Spain 


Universidad de Bolivar, Cartagena, 
Colombia 
Universidad de Bolivar, Cartagena, 
Colombia 


Capital City School of Nursing, Washing- 
ton, D. C. 
Victoria Hospital, Yorkshire, England 


Public General Hospital, Kingston, 
Jamaica 
Public General MHospital, Kingston, 
Jamaica 
Public General Hospital, Kingston, 
Jamaica 


Bristol Royal Infirmary, Bristol, England 


Nuttall’s Nursing Home, Crossroads, 
Jamaica 

Nuttall’s Nursing Home, Crossroads, 
Jamaica 

Nuttall’s Nursing Home, Crossroads, 
Jamaica 


REGISTERED NURSES, AND LABORATORY 


TECHNICIANS—98S 


Cortes DEVELOPMENT COMPANY 


Title 
Superintendent 


Assistant Physician 


Assistant Physician 


Physician In Charge La 


Lima Hospital 


Assistant Physician La Lima 


Hospital — 
Bacteriologist 


Acting Matron 


Graduate of 

Vanderbilt University School of Medi- 
cine, Nashville, Tenn. 

Jefferson Medical College of Philadelphia, 
Philadelphia, Pa. 

University of Maryland School of Medi- 
cine, Baltimore, Maryland 

St. Louis University Medical School, St. 
Louis, Mo. 

Universidad de Honduras, Facultad de 
Medicinas, Tegucigalpa, Honduras 

New Mexico Sees of Agriculture and 
Mech., N. M 

Hospital St. John and Elizabeth, London, 
England 


Torat NuMBER oF EmpLoyrers, OTHER THAN Doctors, REGISTERED NURSES, AND LABORATORY 
TECHNICIANS—45 


Name 
EK. I. Salisbury, M.D., 
F.A.C.S. 
AG ae acto, ~ M.D!, 
F.A.C.S8. 


Juan M. Jimenez, M.D. 


Title 
Superintendent 


District Medical Officer 


Physician 


CompaNiA BANANERA Der Costa RIcA 


Graduate of 
paar Medical College, Philadelphia, 
a. 

University of Pennsylvania School of 
Medicine (Medico-Chirurgical College), 
Philadelphia, Pa. 

Jefferson Medical College, Philadelphia, 
Pa. 
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Name Title Graduate of 
Curtis M. Roberts, M.D. Physician Northwestern University Medical School, 
Chicago, Ill. 
Alberto Oreamuno, M.D. Physician eee Medical College, Philadelphia, 
a. 
A. Lachner Chacon, M.D. District Medical Officer University of Munchen Faculty of Medi- 
cine, Munich, Germany 
Mary C. Walsh, R.N. Matron St. Joseph’s Hospital School of Nursing, 
St. Paul, Minn. 
Melva G. John, A.B., Nurse Denver University, Denver, Colorado 
R.N. St. Mary’s Hospital School of Nursing, 
Rochester, Minn. 
Nona Corbett, R.N. Nurse St. Mary’s Hospital, Brooklyn, N.Y. 
Thea Hoffmann, R.N. Nurse Koblenberg Stift Maydeburg, Germany 
Josephine W. Shrine, R.N. Nurse eee _ General Hospital, Kingston, 
amaica 


Toray NuMBER oF EmpLoyveres, OTHER Tuan Doctors, ReGistERED NursES, AND LABORATORY 
TECHNICIANS—96 


GUATEMALA DIVISION 


Name Title Graduate of 
N. P. Macphail, M.D. Superintendent University of Aberdeen Faculty of Medi- 
cine, Scotland 
R. Aguilar, M.D., D.D.S. Surgeon Universidad Central, Facultad de Medi- 


cina y Cirugia, Tegucigalpa, Honduras 
Strycher Dental School, New York, N. Y. 
G. R. Harrod, M.D. Assistant Physician University of Louisville, School of Medi- 
cine, Louisville, Ky. 


L. R. Matthews Laboratory Technician 

Myra Ellerby, R.N. Matron Middlesex Hospital, London, England 

Marea A. Storrow, Nurse Cumberland Infirmary, Carlisle, England 

Ethel Currant, R.N. Nurse Royal Waterloo and Seamen Hospital, 
London, England 

Maria Sagastume, R.N. Nurse Hospital Americano, Guatemala City, 
Guatemala 

Mariana Cordon, R.N. Nurse Hospital Americano, Guatemala City, 
Guatemala 

Santos Brizuela, R.N. Nurse Hospital Americano, Guatemala City, 

: Guatemala 

Maria C. Martinez, R.N. Nurse . Hospital Americano, Guatemala City, 
Guatemala 

Hortencia Arevalo, R.N. Nurse Hospital Americano, Guatemala City, 
Guatemala 


Tora NuMBER OF Employers, OrHER THan Doctors, ReeisterED NuRSES, AND LABORATORY 
TECHNICIANS—102 


JAMAICA DIVISION 


Name Title Graduate of 
Pais pias M.D., Superintendent University of Maryland, Baltimore, Md. 
LG Moseley, M.D.,B.8., District Physician University of London, England 
M.R.C.S., L.R.C.P. 
C. A. Moseley, M.D. District Physician University College Hospital Medical 
School, London, England 
F, R. Evans, M.D. District Physician ered “Hospital Medical College, New 
or ee 
A.C, Lushington, M.D., District Physician University of Edinburgh and University 
CM. Labs. PB: of Glasgow, Scotland 
L.R.C.S., L.F.P. and 8. 
L. B. Lyon, M.D., M.C.P. District Physician University of Toronto, Ontario, Canada 


and S. 


ToraL NumBer or EmpLoyers, OTHER THan Doctors, RecisterED NURSES, AND LABORATORY 
TECHNICIANS—23 
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PANAMA DIVISION 


Name Title Graduate of 
. T. Brosius, M.D., Superintendent Tufts College Medical School, Boston, 
D.T.M. and H., F.A.C.P. Mass. 


London School of Tropical Medicine, 
London, England. 
Mae A. Kenney, R.N. Matron Worcester City Hospital School of Nurs- 
ing, Worcester, Mass. 
Tora NuMBER OF EmpLoyers, OTHER THAN Doctors, REGISTERED NURSES, AND LABORATORY 
TECHNICIANS—21 


PRESTON DIvISION 


Name Title Graduate of 
Jaime de la Guardia, M.D. eek eae Cuban Jefferson Medical College, Philadelphia, 
ivisions a. 

T. de la Torre, M.D. District Medical Officer University of Maryland, Baltimore, Md. 

Octavio Ortiz, M.D. Physician Havana University, Havana, Cuba 

Cecilio A. Lecusay, M.D. Physician Havana University, Havana, Cuba 

Wilhelm Cordes, M.D. Bacteriologist and Roent- Marburg University, Germany 

genologist 

Matilda Baiz, R.N. Matron New York Post-Graduate Medical School 
and Hospital, New York, N.Y. 

Julia Monahan, R.N. Nurse Lenox Hill Hospital, New York, N. Y. 

Adelaide L. Bagni, R.N. Nurse Charles Choate Memorial Hospital, 
Woburn, Mass. 

Margarita Hernandez, Nurse Santo Tomas Hospital Training School, 

ais Panama City, Panama 

Catherine Clarke, R.N. Nurse Public General Hospital, Kingston, 
Jamaica 

Lena Biggs, R.N, Nurse Public General Hospital, Kingston, 
Jamaica 


ToraL NumBer or EmeLoyrers, OTHER THan Doctors, ReGistERED NURSES, AND LABORATORY 
TECHNICIANS—50 
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Name Title Graduate of 
R. B. Nutter, M.D. Superintendent rane College Medical School, Boston, 
ass. 

E. J. Whitaker, M.D. Physician State University of Iowa College of Medi- 
cine, Iowa City, Iowa 

A. E. Moure, M D. Physician Sorbonne Medical School, Paris, France 

G. A. Izaguirre, M.D. Physician Syracuse University College of Medicine, 
Syracuse, N. Y. 

J. C. McDaniel Bacteriologist 

Betty Tomeny, R.N. Matron Charity Hospital School of Nursing, New 
Orleans, La. 

Hildegard Hartman, R.N. .Nurse Schassburg Hospital, Siebengurgen, 

Germany 

Lila Maud Peart, G.N. Nurse Public General Hospital, Kingston, 

Jamaica 


Tora NuMBER OF EmpLoYEES, OTHER Tuan Doctors, REGISTERED NURSES, AND LABORATORY 
TECHNICIANS—81 


TRUXILLO RAILROAD COMPANY 


Name Title Graduate of 

B. M. Phelps, M.D. Superintendent Vanderbilt University School of Medicine, 
Nashville, Tenn. 

Walter Jantzen, M.D. Physician University of Kiel Faculty of Medicine, 
Germany 

L. R. Fletcher, M.D. Physician Rush Medical College (University of 
Chicago), Chicago, Ill. 

Jose A. Lopez, M.D. Physician George Washington University Medical 
College, Washington, D.C. 

Ida Pauls Laboratory Technician Institute of Bacteriology and Biology, 
Dresden, Koetzschenbroda 

G. H. Robertson, R.N. Matron Sarah Leigh Hospital School of Nursing, 

Norfolk, Va. 

Lilly McNeill, R.N. Nurse Wise Sanitarium, Plains, Ga. 

America Ferrera, G.N. Nurse D’ Antoni Hospital, La Ceiba, Honduras 

Twila Phillips, G.N. Nurse D’ Antoni Hospital, La Ceiba, Honduras 


ToraL NuMBER oF EmpLoyrers, OTHER THAn Doctors, ReGistERED NuRSES, AND LABORATORY 
TECHNICIANS—/5 
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UNITED FRUIT COMPANY 


PERSONS DEPENDENT UPON THE MEDICAL DEPARTMENT 
FOR TREATMENT: 
Employees: 
From Temperate Zone 
Others 
Non-employees: 
From Temperate Zone . <4... 4. vie ees 
Others 


Stel 36 (fey Fee a [kee te eo iiel = Te 


es ie) Ve ne ep a), 0 iwi vie: Sel o Niel ef 6, eh, fo oleemon 


ie) ey ce pe die) Ca Belin ae ie eee 6 le) a) ee ae ie) le ies) © 


Totals: 
Employees 
Non-employees 


CeCe ean et Oe ee eC) CMO er AO, vr Rewer tre Ac 


& 0 we Yew ey ie Sy ew shel ep eun oe) ist Mie) B 6 
06 lela et de eo ow Ne! ee ee eee 0 ee ee 


oly ot Ape: jie; o err ele Js Wie eee owace Ben. wh elm 4 


Passengers on steamships 
Officers, crews and ships, laborers, = (ceca .. 34-0) =) aie 


of a 6 ORS 4 ee. Ge at 2) oP ergo mee ane. o) ete 1: 


O) es te 6 Wished te re ae eke ee) Wy ie 


PATIENTS TREATED IN HOSPITALS: 
Employees: 
From Temperate Zone 
Others 
Non-employees: 
From Temperate Zone 
Others 


eee Ge sy Pal 0: 6 Pees Gey) ore ere len im 


oS © (6 SS eo Te ee. ee 6 Ry |) Ss Eee 0) en Lens 


© Ve woe, ee ce fe) Me le 6 ue eS 


et ae ee De See oe eee ee YOM BC Oty Gy ey oti” te tO a ier lc 


Totals: 
Employees 
Non-employees 


GRAND VDOTAL ES, Wt ESR eee ees 
TREATMENTS IN HospiTaL DISPENSARIES: 
Employees: 
From Temperate Zone 
Others 
Non-employees: 
From Temperate Zone 
Others 


Totals: 
Employees 
Non-employees 


oe SP peg le) alee Tew ae 6 8 eB elise) 


ad Se De TT Sk ee Sa De Die Dee, eC RC COs Wr a euet e 7d 


oi see eT the Meath Bee eet) JA asia. te Ge 


GRANDI TOTAL .;. 3. . “tines Bee in 
TREATMENTS IN FIELD DISPENSARIES: 
Employees: 
From Temperate Zone 
Others 
Non-employees: 
From Temperate Zone 
Others 


ao) Kee a Deed 6 ore ore em an ereeiel- 6) te, 


CPR ee BeSy P.O) SOP Ok 6 Bre ae) Ee dew et) ome hte e: 


Se Sey we Ce sale” “ete ee) ue 


@) Xe jee ley cet oie, Je em yam ye AO ek ce hermes sete ee) Je, “o: 


Totals: 
Employees 
Non-employees? 8. 5 Gs sae + ee ene oe 


a [0 6) 2 ee = 6 6.0" e. ow eR eh o) @eeerip Vee nls, wae 


GRAND TOTAL 
* Including 50 patients treated in Line Hospitals. 


et ee Te eee ie lw: Be tee 6. ane ae 


SUMMARY OF WORK DONI 


Cia. 
Banes Chiriqui Colombia Bana 
Division Land Co. Division Costa Rica 
a—_—_— oF 
Mo bas _ FF x FO Mo 
324 lve 197 10 129 11 166 1 
4,920 104 93,072 130 ~=6sdaG , 519. 280 4,699 32 
590 446 31 39 259 114 67 11 
9,690 11,3238 372 774 5,428 5,225 2,710 3)98 
Ts oO. ‘E'S oO. Ts oO. ie oO. 
341 5,024 PAW BY 140 6,799 183 5,02: 
1,036 21,013 70 1,146 373 10,653 180 6,65 
1,377 26,037 277 «4,348 513 17,452 363 11,67 
M. F M. F M.* F.* M. r 
79 2 214 8 145 - 7 é 
782 4 1,185 34° 3,363 1038 1,567 10! 
4040619 o7 Es 16 a8 tenis 50 
161 524 91 206 321 462 638 54 
T. oO. vi oO. Ae oO. the oO. 
81 786 222 1,169 145 3,466 76 1,68 
23 685 43 297 63 783 12. 1 
104 1,471 265 1,466 208 4,249 148 2,85) 
M. F. M. F. M. F. 
722 1is3 1,036 87 1,962 4 
16,433 167 5,190 425 45,204 1,601 
98 171 82 168 183 171 
7,305 13,833 288 1,088 1,706 3,765 
dbs oO. T. O. De oO. 
735 16,600 1,128 5,615 1,966 46,805 
269 21,1388 250 1,376 354 5,471 
1,004 37,738 1,373 6,991 2,320 52,276 
M. F M. F M. F. 
- = 475 - 97 — 
— 16,286 102 18,407 1,135 
= = 1 = = 
* a) 03), 3962 1 2 
Te oO. Tr: O. ot ys oO. 
- - 475 16,388 97 19,542 
~ - 1B baa lass ~ 3 
- 476 17,543 97 19,545 


MEDICAL DEPARTMENT 


AND VITAL STATISTICS 


Guatemala 
Division 
a 

eel 

3,896 128 

262 237 

6,941 5,514 

5) oO. 

' 196 4,024 
499 12,455 
695 16,479 

M. F. 
120 5 

P30, 59 
146 53 
857 380 
4 te oO. 
125 1,789 
199 1,237 
324 3,026 
M. F 
716 14 

3,137 153 
207 391 
533 616 

a. oO. 
730 3,290 
598 1,149 

1,328 4,439 
M. F. 
678 49 

1,236 607 
134 124 : 


2,140 1,897 


i. oO. 
727 11,843 
258 4,037 


—_—_ 


985 15,880 


Jamaica Panama Preston Tela 
Division Division Division Railroad 
mo ae ee. SF be ae “OF 

119 5 59 4 270 18 303 12 
14,058 3,106 2,082 201, 6,375 WS 5,975 151 
58 81 ik 47 178 139 34 88 
7,024 10,588 1,048 1,762 3,668 5,472 913 1,594 
Ts oO. J he 0) 4 Nes oO. T. oO. 
124 17,164 63 2,283 288 6,490 315 6,126 
139 17,557 64 2,810 317 9,135 WAM GRAND 
263 34,721 127 5,093 605 15 ,625 437 8,633 
M. r M. F M. F M. F 
31 - 18 if 120 6 153 1 
28 393 Sis AAD ES 1S 2039 16 
8 ~ 8 6 34 47 98 92 
- 95 159 179 440 419 929 
Ts oO. ik oO. ike oO. 1s oO. 
31 32 19 431 126 1,101 154 2,755 
- 14 254 81 619 190 1,348 
39 32 33 685 200) 420 344 4,103 
M. F M. F. M. F. M. F. 
744 30 471 48) 1,183 3° 2,306 261 
8,962 2,429 3,982 738 10,029 202 13,331 592 
298 129 59 153 60 191. 1,075 1,124 
1,631. 1,581 814 1,841 3,298 5,923 2,990 6,201 
ae oe oO. TT. oO. i oO. 
774 11,391 519 4,720 1,136 10,231 2,617 13,923 
427 3,212 D2 2D 251 9,221 2,199 9,191 
1,201 14,603 731 6,875 1,387 19,452 4,816 23,114 
M. F M. F M. F. M. F. 
237 1 109 2 - - 617 -- 
10,751 3,390 2,365 307 ~ — 21,356 93 
~ 14 6 13 - 4 18 
436 560 33 188 - - 3862 1,081 
4 i oO. dl We, oO. he, oO. TT; oO. 
238 14,141 111 2,672 ~ - 617 21,449 
14 996 19 221 - - 22 1,443 
252 15,137 130 2,893 - _ 639 22,892 


Truxillo 
Railroad 


1,146 


OQ. 
83 13,043 

ait 810 
83 14,862 


201 
Semi- 
Totals 
Mole lak, Total 
1,976 114 2,090 
57,232 4,684 61 ,916 
1,525 1,376 2,901 
38,677 48,073 86,750 
<: oO. 
2,090 61,916 64,006 
2,901. 86,750 89,651 
4,991 148,666 153,657 
- —- 46,685 
- — 28,528 
= = 10,218 
- — 228,870 
M. F. 
1,099 Si anl 1A0 
15 ,537 425 15,962 
469 290 759 
8,085 4,404 7,489 
Ts oO. 
1,130 15,962 17,092 
759 7,489 8,248 
1,889 238,451 25,340 
M. F. 
11,153 595 11,748 
127,154 8,277 135,431 
2,840 2,881 5,721 
22,120 39,441 61,561 
4 Ws oO. 
11,748 135,431 147,179 
5,721 61,561 67,282 
17 ,469 196,992 214,461 
M. F. 
2,416 53 2,469 
111,588 6,456 117,994 
148 171 319 
6,741 9,956 16,697 
4 oO. 
2,469 117,994 120,463 
319 16,697 17,016 
2,788 134,691 187,479 
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Banes 
Division 
M F 
TotaL NUMBER OF TREATMENTS IN HospitaL DisreN- 

SARIES AND FIELD DISPENSARIES: 

Employees: 

From) Temperate, Zones... cusses oe ee 722 13 

Others tha 5°.) ESE. o.com ea seemless amo, ae ee 16, 433 167 

Non-employees: 
From RemperateyZone aa eae ae ee 98 171 
Others area 34 es Sc eee he ee ee ee 7,305 13,833 

Totals: Ts O. 
Employees: dies, so RR ce acre a ok em 735 16,600 
Non-employees {ftr-1 5 es ce hs eed eee 269 21,138 

GRAND Joraty = ee 1,004 37,738 

NuMBER oF HospiTaL Days: 

Employees: M. F. 
Prom-Lemperate: Zone. aa -ici e e 739 12 
Others, occas Ohta OF oo es eee 10,403 35 

Non-employees: 

Fromglemperate:Z0nG as ene m  ee 20 197 

Others eee Se ee ee 2,020 4,790 
Totals: ah Oo. 

Employees: ..:..ie eee © re ce ee 751 10,438 

Nonespmployees 2 ces 6 sv, oder eens ee te 217 6,810 

GRAND. TOTATa. Gogo) fea eee 968 17,248 

NUMBER OF TREATMENTS ABOARD PASSENGER STEAM- 

SHIPS 3 Oo. GS Soe as eo ee ee ee = “= 
NUMBER OF TREATMENTS BY PorT MEDICAL OFFICERS . = = 
NUMBER OF SEAMEN AND APPLICANTS EXAMINED BY 

Port: Mrepicai; Orricens 2.7.9.4... = = 
Deatus, HospPitTats: 

Employees: 
Promebemperate: Zones. te nee eee 4 
Others ice 0 ak SNS oe OE ee eee 24 

Non-employees: 

From “Temperate Zone). 9.00) ok eee = 

Othersee che oa ee ete en eek ol 37 
Totals: 

Employees? i. :2 103" a a ree 28 

Non-employees 9) 2 0 "0". eee ae ered eee eee 37 

(CRANDU TOTAL...” ca eet: ee ee 65 

Deatus, Hosprrat DISPENSARIES: 

Employees: 

From, TemperateZones< +.) 2 ue. 6 oe eee = 

Gthere i. 55 Meet race ce. oh eee ee ee i 

Non-employees: 

From.‘Temperate:Zonés ? 3.52. tos eee ig bee 1 

OUDORE MU 2:3, on Sed Satie) tg ie eee ne 32 
Totals: 

Employees, ini sof Atsedae Biers hey een 7 

Non-employees:. 258 =. 2s cel eo eee 33 

GRAND TOTAL saa kos ee ee 40 


* Including 128 days in Line Hospitals. 
+ Including 3,289 days in Sick Camps. 
t Including 2 deaths in Line Hospitals. 


UNITED FRUIT COMPANY 


SUMMARY OF WORK DO 


‘Chiriqui 
Land Co. 
—— 
M. F. 


oO. 
10,819 
1,719 


Colombia 
Division 


(a 
M. F. 


2,059 4 
63,611 2,736 


183 171 
1,707 3,767 


1 oO. 
2,063 66,347 
354 5,474 


2,417 71,821 


M.* F.* 
1,532 x. 
47,339 1,195 


988 224 
5,382 5,908 


Ts oO. 
1,532 48,534 
1,212 11,290 


Cia. 
Bananera 
Costa Rica 


1,684 12,538 


tw | 


eo | 89 | 


2,744 59,824 


MEDICAL DEPARTMENT 


AND VITAL STATISTICS—Continued 


Guatemala 
Division 


M. F. 


1,394 63 
14 ,373 760 


341 515 


2,673 2,513 


i oO. 
(1,457 15,133 
— 856 5,186 


2,313 20,319 


M. F 
1,173 
\9,777+ 616 


1,416 428 
10,514 3,072 


50 


aD. oO. 
1,223 20,393 
11,844 13,586 


}3,067 33,979 


amt 


Jamaica 
Division 


M. F, 


981 31 
19,713 5,819 


298 143 
2,067 2,141 


oO. 
25 ,532 
4,208 


29 ,740 


Ate 
1,012 

441 
1,453 


! 


oa rare | _ 


© 


to | we wil 


Panama 
Division 


M. F. 


298 


122 38 
1,270 


oO. 
4 ,982 
2,453 


7 4385 


fh 
225 
160 


385 


ml ey 


Preston 
Division 


20,711 


203 
Tela Truxillo Semi- 
Railroad Railroad Totals 
ARIES ae Se pa Se 
M. F. M. F. M. 5 Ter Total 
2913 261 1,394 109 13,569 648 14,217 
34,687 685 21,628 325 238,692 14,733 253,425 
1,079 1,142 566 281 2,988 3,052 6 ,040 
3,352 7,282 2,256 3,940 28,861 49,397 78,258 
Tk. oO. Te oO. T: oO. 
3,234 35,372 1,503 21,953 14,217 253,425 267,642 
2,221 10,634 847 6,196 6,040 78,258 84,298 
5,455 46,006 2,350 28,149 20,257 331,683 351,940 
M. F. M. F. M. F. 
Tto2 12 998 23 10,077 196Re O02 73 
43 ,061 171 24,287 2,041 205,480 6,076 211,556 
2,043 1,734 791 176 7,542 3,651 11,193 
4,837 6,488 4,327 4,694 37,504 36,929 74,433 
Te oO. rT oO. Tt oO. 
1,764 43,232 1,021 26,328 10,273 211,556 221,829 
Shih Wh Pa 967 9,021 11,193 74,433 85,626 
5,541 54,507 1,988 35,349 21,466 285,989 307,455 
~ - = = 2 =8212, 639 
* & = = = wamtl G44 
- 2 7 - = - 31,401 
2 2 14 
47 64 368 
4 1 16 
49 58 352 
49 66 382 
53 59 368 
102 125 750 
1 1 
- - 22 
- = 1 
- = 82 
1 23 
_ ~ 83 


204 UNITED FrRvuIT COMPANY 


SUMMARY OF WORK DO 
Cia, 


Banes Chiriqui Colombia Bananera 
Division Land Co. Division Costa Rica 
M. F. M. F M. F M. FY 
{Deatus, Firtp DISPENSARIES: 
Employees: 
HromelemperateyZoneiaa = seme nee eae sean - - - - 
Others: VC) cede. eee: ee ee Bie Mee - 7 2 6 
Non-employees: 
HromeRemperater Zone ease meme 0) ate a ee - - = - 
Others. od, 25s. eee Aes a ts Eee ae ee - 3 - 6 
Totals: 
Employees) <e.*o.8t fe fae coke vo RE a aa eee - 7 2 6 
Non-employees,45.. = srisne) «heme co) + ea See Smee te - 3 = 6 
GRAND LOTAT 33 .cusaigiee < eaeion, SMe = 10 2 12 


Deratus, HospiTaLs AND ALL DISPENSARIES COMBINED: 
Employees: 


From: lemperate:Zoneea 1. = ek. eee ee 4 i 2 2 
Othersi.jis.-¢ wae cae hay ahs Gee, Be eet 31 47 49 65 
Non-employees: 
From) LemperatesZones. 2 seo). ban eee i if 1 1 
Others. ness kee, 3 eee Sb We bec ee ee 69 22 36 97 
Totals: 
Him ployeesvens ce anes Pe as Hoh 35 48 51 67 
Non-employees ty .09 ais abe Reals We) a eee ae 76 23 37 98 
GRAND OT Aig see tie aaa ae PR Pah aed < 105 71 88 165 
Deatus, STEAMSHIP SERVICE: 
Passengersyi.oe2 bey Mioat tases, fen cea ne aes me = = = = 
Officers, crews and ships’ laborers. ......... os = p : 
DOTAT A Ho. hs, olesi eat mssnmed vol canel Meee cMisae Me means ~ = = = 
Granp Totat—Deratus AMONG PrerRsons DEPENDENT j 4 
ON THE CoMmPANY For TREATMENT: (Steamship service 
included), 2 satis @ Aes ee a ee - - = - 
REPATRIATIONS: 
Employees: 
From: Lemperate;ZOnes, se.mcu. he ee cee ie - - 1 - 
Obhers a bales 7 igs ae eee Coe diet cn ae 3 12 39 4 
Non-employees: 
Brom Temperate, Zone, =| cai .. 1 ements eee ene = = = = 
Others: Sieg: Duce hs ies ea wae oe Wi on ee = = = = 
Totals: 
Employees: sis. ss ce ee ec leagsc en te e 3 12 40 4 
Non-employees ss’ 25) ons <c raem is Ses one eee ee = = z = 
CFRANDCTOPAL 3. 0s el ietne: oh SR eeen enene 3 12 40 4 
AVERAGE DatLty NUMBER OF PATIENTS IN HOSPITALS: 
Employees: 
Brom Temperate: Zone =. s#.).. 0 2 eee 2.02 3.85 4.13 2.27 
CHBOYS ies ee oe SGD oltoie Ppa aes 28.14 29.16 130.82 84.27 
Non-employees: 
Bromo ‘Temperate Zoned.) a Ques: Cee ee wee .58 .69 3.27 5.138 
Others <7 fi) gl tole hate ees Cale ene en eer 18.36 4.63 30.43 34.66 
Totals: 
Rin PlOvyees aie stn), oi ae oa es ee ee 30.16 33.01 134.95 86.54 
Non-emiployedss, «2 5°" “iin Rais. , see ee ee 18.94 5.32 33.70 39.79 
GRAND -TOTAL,”..3 «vue keen Seabourn. eine 49.10 38.33 168.65 126.33 


*See Explanatory Notes on page 275. 
t Including ‘“‘Other Deaths’’—See appendix of table, on pages 214-215. 


MEDICAL DEPARTMENT 205 


AND VITAL STATISTICS—Continued 


' Guatemala Jamaica Panama Preston Tela Truxillo *Total, Excluding 
Division Division Division Division Railroad Railroad Jamaica Division 
M EF M. FD M. F M. F M. FR M. FM. KF Total 
- - - 1 1 1 3 
2 f 1 a 1 44 77 
a = & 2 - ~ 2 
5 = 7 41 - 14 76 
2 if 1 8 2 45 80 
5 - of 43 - 14 78 
7 uf 8 51 2 59 158 
1 - - 1 4 3 18 
40 16 25 38 48 108 467 
6 1 - 3 4 il 19 
43 3 20 99 49 72 510 
41 16 25 39 o2 111 485 
49 4 20 .102 53 Tis 529 
90 20 45 141 105 184 1,014 
- ‘ “ - - 1 
~ = : - _ _ 1 
- = 2 . ~ - 1,015 
- = = - - - 1 
- - 6 - 4 - 68 
- _ 1 - - ~ 1 
~ ~ 6 - 4 “ 69 
- . 1 - - _ 1 
- - tb - 4 - 70 
3.30 1.04 .61 2.96 4.75 2.515 26.65 27.69 
54.96 74 13.438 41.22 116.53 70.97 569.49 570.23 
4.97 20 43 2.12 10.18 2.61 29.97 30.17 
36.62 - 6.61 14.60 30.39 24.31 200.63 200.63 
58.26 1.78 14.04 44.18 121.28 73.72 596.14 597 .92 
41.59 20 7.04 16.72 40.57 26.92 230.60 230.80 


206 UNITED FRUIT COMPANY 


SUMMARY OF WORK DONE 


Banes Chiriqui Colombia Bamuces 
Division Land Co. Division Costa Rica 
AVERAGE DatLty NUMBER OF TREATMENTS IN HOSPITAL 
DiSPENSARIES AND FIELD DISPENSARIES: 
Employees: 
From*Lemperate:Zone) ee) sce eee 1.98 4.31 5.56 2.29 
Otherateren SSO, eee ne eee eae 44.74 59.30 178.83 88.58 
Non-employees: 
From Temperate Zotie =. Fi.0:.% aos 2. oe 13 .68 95 86 
Others: igen pee es ee eae eo eee 56.98 6.82 14.76 80.44 
Totals: 
Hm ployeed ye Gi). ve. en te OR el etek ore are 46.72 63.61 184.39 90.87 
Non-employees’) .05 4... 6. Biya ci Sen eee Yaar ih 7.50 15.71 31.30 
GRAND TOTALS. << 2 BAW. <0 eee 104.43 TST 200.10 122 17 
DeatH RATE PER THOUSAND EMPLOYEES: 
Fromlemperate Zone a «5 seas ent ee nee 11.73 4.83 14.29 10.93 
Others’): a Ses Sas oR oe ee Gal7, 14.68 HPAL 12.94 
TOPAL 0) i et ens fo eee 6.52 14.08 (3x 12.87 
AVERAGE NuMBER OF HospitaL Days ANNUALLY, PER 
EMPLOYEE: 
From ‘emperate: Zones. bmeus site ero 2.20 6.90 10.94 4.61 
Others: 270. Ee eo ee ne ee 2.08 3.38 7.14 6.23 
"POTAD, .s5i) oe ees ee ee ee 2.09 3.59 : 1222 ays Ue 
HospiTaL ADMISSION RaTE ANNUALLY, PER THOUSAND 
EMPLOYEES: 
From ‘Temperate Zone «24. 1.3 2 sees eee ae 238 1,072 1,036 415 
Others 2%. cbs vole Raley eee ea sia ek ae 156 365 510 333 
TOPAL: G, orien or bs le bo onl ee ee 162 408 520 336 
AVERAGE NUMBER DISPENSARY TREATMENTS ANNUALLY, ’ 
PER EMPLOYEE: 
From Temperate: Zones.y x wes © sae ee 2.16 7.42 14.74 4.64 
Others hathien ic te 1 es wet ae ae eee ee 3.30 6.87 9.76 6.54 
PEO WAT 0 x ies dco) age Re oh ee ene te 3.23 6.92 9.86 6.48 
AVERAGE NUMBER OF EMPLOYEES NON-EFFECTIVE, PER 
THOUSAND EMPLOYEES: 
From “Temperate Zone! 2. sos ac. <.. “aoe aa 5.92 18.60 29.50 12.40 
Others je Ae ee ea taco ts ee ee ee ee 5.60 9.11 19.24 16.78 
TPOTAL Sas eo Role ee ce ton ret neta Bet ee 5.62 9.68 19.45 16.63 
AVERAGE NUMBER OF EMPLOYEES PARTIALLY NON- 
EFFECTIVE PER T'HOUSAND EMPLOYEES: 
From ‘Temperate Zone +). . 0 £3 48 SG vie 5.81 20.82 39.71 12.51 
Others | Wwitigecdat a. Stk ee ee ate ees 8.91 18.52 26.30 17.63 
"LOTAI cs tonton ss covet Pears 1s Ok cree a memes Sa 18.66 26.57 17.46 


*See Explanatory Notes on page 275. 


MEDICAL DEPARTMENT 207 


AND VITAL STATISTICS—Concluded 


Guatemala Jamaica Panama Preston Tela Truxillo *Total, Excluding 
Division Division Division Division Railroad Railroad Jamaica Division 

M. F, M. F. M. F. M. F, M. F. M. F. M. F. Total 

3.93 PAT: 1.70 3.06 8.72 4.05 35.59 38.32 

40.79 68 .82 19.92 27.58 95.34 59.17 614.27 683.09 

esi 1.19 .62 5.99 2.28 15.09 16.28 

| 13.97 11.34 6.41 24.85 28 .66 16.70 199.60 210.94 

44.72 (Aan 21.62 30.64 104.06 63.22 649.86 721.41 

16.28 Oo 7.03 25.53 34.65 18.98 214.69 227.22 

| 61.00 84.08 28.65 56.17 138.71 82.20 864.55 948 .63 

| 5.10 - - 3.40 12.70 12.88 9.65 8.61 

9.94 .93 10.95 5.86 7.84 18.68 10.08 7.54 

9.72 .93 10.66 5.75 8.07 18.45 10.04 7.58 
| 

| 6.24 3.11 3.57 3.81 5.60 4.38 5.03 4.92 

5.07 02 Page 2.36 7.06 4.55 4.72 3.42 

5.12 04 2-22 2.42 6.99 4.55 4.73 3.47 

638 250 302 438 489 648 559 541 

445 2 189 170 450 478 356 258 

| 454 4 192 181 452 484 365 267 
{ 

7.43 8.16 10.00 3.94 10.27 6.45 6.72 6.80 

3.76 1.49 3.24 1.58 i THe 3.80 5.09 4.09 

3.93 1.54 3.42 1.68 5.99 3.90 5.16 4.18 

16.84 8.39 9.68 10.28 15.08 11.80 13256 13.25 

13.66 04 5.88 6.35 19.02 PA PAE 12.73 9.21 

13.81 10 6.52 18.83 12.26 12.76 9.34 

20.05 22.02 26.98 10.63 27.68 17.38 18.10 18.33 


208 UNITED FRUIT COMPANY 


RECORD OF 


Cia. . 

Banes Chiriqui *Colombia Rananeed 

Division Land Co. Division Costa Rica 

Te oO. Te oO. Ae oO. T oO. 
2 ep fe se 
Remaining from last year. ..... . Navn (hi 1 5 et is 3 18 2 
emp. | F. - 10 - 2 - 10 a 

a M. 78 762 209 1,114 142 3,252 74 1,496 
Admitted this year ee 2 4 Roy fot Be 2 , 

TOR set eh ne a Non- f M. 3. 156 27 91 45 303 48 61 

emp. | F. 19 514 16 204 15 452 21 535i 

Rin M. 79 762 211 1,114 14353 ;279 72 1,51@ 

Discharedd hile 2 4 8 33 ee 103 1 3 

LS ek Bh aE tak SOMES Cartes tea iS 7 -) Non- { M. 4 157 27 91 48 309 47 612 

emp. | F. 19 510 16 202 14 447 21 528 
ete ute a 
ROMAININ GINS gin 275 4s. se seneiae eee NoneeteM bs 4 T at “ 12 3 
emp. | F. - 14 - 4 1 15 1 
: Emp. 4 24 1 38 2 47 2 
Died ee ALA TA. we eb ae? te, el oe” ie en on et er a Non-emp, _ 37 aL 18 1 31 1 
1 37 - 


Non-emp. - - - - 


7” M. 739 10,403 1,372 10,632 1,532 47,339 840 29,911 
PE Ee 12 35 Go 187, —~ 1,195 4 1,351 
Non- f M. 20 2,020 153-546 988 5,382 1,603 6,949 
emp. | F. 197 4,790 102 1,173 224 5,908 299 5,911 | 


Emp. 5 74 4 OZ 1 19 2 


Total number of hospital days ... . 
Operations with general anesthesia . . 


Non-emp. 225 8 11 2 36 163 


7 
Emp. 5 490 771 968 39 2,111 36 1,913 | 
5 90 30 146 35 540 148 73 


Operations with or without local anes- 
thesia 


| 
| 

Renatriated \.0/\ see) Leones { Emp. 53 3 se ouglO 
| 


Non-emp. 


Sere 6 he ye? ee eee are 6, an fon ve 


* Including Line Hospitals. 
t Excluding 3,289 days in Sick Camps. 
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HOSPITALS 
| Guatemala Jamaica Panama Preston Tela Truxillo Semi- 
| Division Division Division Division Railroad Railroad Totals 
5 oO. « T. oO. ies oO. T. oO. ne oO. Ts oO. T. oO. Total 
3 49 1 1 - 11 8 31 7 99 1 80 30 494 524 
- 4 - - 2 - 1 ~ - ~ 4 - 17 17 
2 23 1 - 1 3 - fe 4 3 4 8 18 90 108 
2 4 - - - 6 - 12 1 18 1 10 5 83 88 
117 1,681 30 27 18 382 112 1,052 146 2,640 148 2,687 1,069 15,043 16,112 
5 55 — 4 1 36 6 We 1 16 7 40 31 408 439 
144 834 7 - uf 92 34 172 94 416 42 316 451 2,995 3,446 
51 376 - - 6 153 47 428 91 911 19 748 285 4,321 4,606 
119 1,689 31 Pah alg 380 120 1,058 152 2,641 PSSuec OOM mOOZmeLo oom | Gm lig 
5 59 - 4 1 a 6 18 1 16 7 40 Si) 417 448 
141 843 8 - fi 92 33 179 86 394 46 303 447 2,980 3,427 
53 374 - - 6 156 46 433 89 923 20 743 284 4,316 4,600 
1 41 ~ il 1 13 _ 25 1 98 6 42 17 402 419 
- - - - - 1 - - - - - 4 - 8 8 
5 14 - ~- 1 33 1 - 12 25 - 21 22 105 127 
- 6 - - - 3 1 a 3 6 - 15 6 88 94 
it 38 ~ - - 24 ~ 30 2 47 2 64 14 368 382 
6 38 - - Ve 1 33 4 49 1 58 16 852 368 
= - - - - 5 - - - 4 - - 1 63 64 
- - - - - 1 - - = - - - - 1 1 
i173 16,488} 3886 262 220 4,684 1,065 15,124 1,752 43,061 998 24,287 10,077 202,191 212,268 
} 50 616 - 14 5 298 33 168 12 171 23 2,041 196 6,076 6,272 
,416 10,514 74 - 122 1,188 332 1,746 2,043 4,837 791 4,327 7,542 37,504 45,046 
428 3,072 = = 38 J),270 453 3,673 1,734 6,438 176 4,694 3,651 36,929 40,580 
| 21 133 1 4 1 30 9 129 11 49 2 146 57 671 728 
32 90 ~ - 1 23 28 208 10 65 8 56 112 775 887 
6 196 ~ - 1 138 40 881 53 1,051 32 864 289 8,607 8,896 
4 95 - ~ - 70 6 144 39 529 58 278 320) 2625 2° 950 
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RECORD OF 


Cia. 


Banes Chiriqui Colombia Bananera 
Division Land Co. Division Costa Ri 
T oO T. ca T, OFS Se oO 
Emp M. 722 16,4383 1,036 5,190 1,962 45,204 702 12,26] 
Number of treatments administered . . Rinse 4 a 7 oe . oe 1 pn ae 1 978 
emp. \ F. 171 13,833 168 1,088 171 3,765 102 2,298 
fier M. 78 762 174 902 1282632 44 
4 : Beas Fr. 2 4 5 27 ~ 83 1 
Patients sent to hospitals ....... Nowe 3 156 21 79 45 296 45 
emp F, 19 514 10 158 15 449 16 
; 2 104 - - 23 175 
5 : Emp. me Z os - ns ef 32 ee 
Visits fo"lodgings 4. 02 De, cae Nous: 1 100 = a 16 13 19 
emp. | F. 5 141 5 = 30 15 40 
: . . Emp. - _ I — - _ = 
Operations with general anesthesia . . { Non-emp. rl a 2 1 S 4 = 
Operations with or without local anes- f Emp. 122 1,884 BLOM TODS 42 1,293 Vom 
thesia: "serch eee eee ee Non-emp. 67 4,934 68 527 23 324 49 1 
. Emp. oe ff - 2 - - - 
Died Peatiek ar me pce ie ORR ONGY aerate ine 5 { Non-emp 1 32 - il es 5 x 
{ Emp - - - 2 - 2 ~ 
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TOSPITAL DISPENSARIES 


Guatemala Jamaica Panama Preston Tela Truxillo Semi- 


Division Division Division Division Railroad Railroad Totals 
T. oO. MMe oO. T. oO. 4 i oO. T. oO. 4% oO. T o. Total 


716 3,137 744 8,962 471 3,982 1,133 10,029 2,356 13,331 1,311 8,625 11,153 127,154 188,307 


153 30 2,429 AS” oF ToR Se 202 Heel "50g 109 98h... 505... 8277. 8.872 
Ser. 533. 208 «1,631 59 «814 60 3,298 1,075 2,990 566 1,588 2,840 22120 24.960 
mere) G16-. £129 1,581 153 1,341 191 5,923 1,124 6,201 281 2,794 2,881 39,441 42.322 
17 1,681 es ie 2.282 «412 «21,080 «7142 = 967 —s«148 «22,637. «985 «11,472 12,457 
15 55 = 4 i, 996 6 al? 1 10 is taal) 98 295 323 
144 834 7 = 7 69 s4° 172 94 374 de iG) 442 2 733-  81TS 
pl «©3376 * ss 6 130 47 429 91 693 $7 eee 2748 O38) 4 O07 
3 1 107 289 = . rite Bae: 39 180 9 —~ ° 300 1,286 ° 1,586 

1 4 15 99 “ = = rs a0 tr 43 2 a 50 273 323 
is es su 012) Ss . = 29 75 87 7 =) 179° 815 487 
| 3 6 34 «84 :. it Way 2 alsa 115 12 eaneie ats DIG 792 
5 4 ¥ = ‘= - = - ; - = 4 4 

5 ss = A 1 = - = = _ 3 10 13 
120 577 11 483 Guerog artis .1,550, 135) 651 81 888 1,037 14,031 15,068 
73 12 1,582 1 hh208 20 530 226 350 87 668 557 10,196 10,753 

3 a = 9 = - 1 1 A, 5 o 1 22 23 

2 “ = 3 See 1508 z = ad _ 1 82 83 


= = = ¢ x = = 5 5 
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er! Emp oe 
Number of treatments administered . . Non- . M, 
emp. | F. 
Emp. Mt 
Number of surgical treatments Non- { M. 
emp. | F. 
Total number surgical treatments . 
| Emp. eee 
Number of medical treatments. .... Non-'{ M. 
| emp. | F. 
Total number of medical treatments. 
GRAND TOTAL. |. eke Se 
Emp. a 
Patients sent to hospitals ....... WoncliuM 
emp. | F. 
Emp. ae 
Visita to lodgings 248 ae ae None aoM 
emp. | F. 
h Emp. 
Died ee e-hee Sale oe aaa ee ene { Non-emp. 


Notr.—The Banes Division and the Preston Division did not operate any Field Dispensaries during the year 1930, 


FrRuItT CoMPANY 


Banes 


Division 


sl Tye 


fe eae 


ean 


Le pt ey a 


fet! Bilis 


Chiriqui 
Land Co. 


14 O. 


475 16,286 
- 102 
- 193 


1 
- 1 


RECORD OF 


Colombia 
Division 
a 


4 We oO. 
97 18,407 
ee OE 


1 
- 2 


Cia. 
Bananera — 
Costa Rica 


TT; oO. 
120 18,134 
1 73 
4 2,90 > 
1 4,120 


5,206 
114 
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FIELD DISPENSARIES 


Guatemala Jamaica Panama Preston Tela Truxillo Semi- 

Division Division Division Division Railroad Railroad Totals 
+1 hes 2 Or T. QG. 'E. oO. oe oO. Ts oO. Te O. 4 WA oO. Total 
678 11,236 2o71, 105701 109 2,365 ~ - 617 21,3856 83 18,003 2,416 111,538 113,954 
49 607 135390 2 307 = - - 93 - 40 538 6,456 6,509 
134 2,140 - 436 6 30 - - 4 362 - 673 148 6,741 6,889 
124 1,897 14 560 13 188 - - 18 1,081 —- 1,146 171 9,956 10,127 
3,810 2,954 664 “ 5,858 4,250 34,549 
112 812 70 - 24 4 1,604 
560 55 10 - 126 190 1,439 
383 94 48 - 408 216 1,998 
4,865 3,915 792 - 6,416 4,660 389 ,590 
8,104 8,034 — 1,810 - 16,115 8 ,836 79 ,405 
544 2,579 239 - 69 36 4,905 
1,714 381 29 - 240 483 5 ,450 
1,638 480 153 - 691 930 8,129 
12,000 11,474 2,201 - Lied s" 10 ,285 97 ,889 
16 ,865 15,3889 38 ,023 - 23,531 14,945 137 ,479 
13 315 - 87 - 783 - - 2677 1 491 118 5,828 5 ,946 
1 vi = 22 = 279 . = = aa 6 = 1 1 419 420 
- 21 - - 1 52 - - - 40 - - 5 300 305 
1 38 = 1 2 179 - - - 218 - 23 8 650 658 
1,202 773 125 u 24 3,896 10,247 
126 124 27 - 12 27 508 
568 16 15 - 13 552 1,259 
482 36 74 - 35 911 2,716 
- = - ‘ S 1 = - = 1 2 ~ 13 13 


=< = ee ah ee af ne mie he Ey) sf a 7 7 
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. 


DEATHS BY AGE, 


Banes Chiriqui f Colombia Cia. Bananera Guatemala 
Division Land Co. Division Costa Rica Division 
ee ee ; 
Non- Non- Non- Non- Non- 
Emp. Emp. Emp. Emp. a pag Emp. Emp. Emp. Emp. 
Age and Sex: tf OT. Out .o tT oO & 0. 4 OMT, Osa 10. Tepe 
Under iyear (pe: ot “2 7 re Rt ee ee 
tte Syearn{ yo -* SisS 2, aR OS ee ee 
6 to 10 years { Mes Gp MN Rog ee een 
11 to 20 years { fp? 20 ee eg ee ee ee 
Mae teal! SS RE AE 74 AUST 1 by = = lie 
21 to 30 years { Se a Si 1 bh at 2 to eg sy: & 
31 to 40 yeark {fe DO at Ra eke ee een 
41 to 60years {fe DE ee ee 
Ve a ee 3 1 5 1 Uy aly ah» - 1 8 
51 to 60 years { jh ; irae l tC fet ia ae 5) or ae eee ta 5 I re 
61 to 70 years { Meo Bee Se ee ee ee 
Over 70 years { Mio): “Gye! ae a oe ees 
Unknown or {M.. as eee Sa ee eet ia) Tame ee pio ee ae 
Unstated ioe pe ee ee oe ee tS a Sa ne mea 
Semi- Torats| ae ; & e. 1 7 : < 3 - 2 si ! a 2 . ‘ 5 a 2 : 
TOTAUSEy 0. peer) ere 4 31 1 69 LAT Oe 22 2 49 1 86 2 65 1 97 1 40 6 
APPENDIX 
Deaths, Hospitals ... 4 24 —- 37 if SS Ah Te DA jen ees DR ly he he 1 VSS 
Deaths, Hospital Dis- 
PeNnsAarics seen ee oe a yr. ih A8ys = os = = = 6 = 3.5 a5 = fe ee 
Deaths, Field Dispen- 
BaTiGs «4h ee eee a St eee ae ae - 2 - = = by ss - = = 
*Deaths, Others. ... - - - - ee ee - - - - Ca hip de =e ee 


* Deaths occurring within the Company’s property, of persons who did not receive medical attendance. 


NATIVITY AND SEX 


Jamaica 
Division 


Emp. 
—<——\ 


Non- 
Emp. 


a O. TT. 0. 


In © 


eye 


1 
1 


colrom lit 


Panama 

Division 
Non- 
Emp. Emp. 

—— —~ 

fis (ts ibe (ee 
3 
ae yes 2 
4 Fi Maeoee 
3 le es ey 
a ee | 
- = = 8 
= 8 = 2 
4 - 1 
= [ = 2 
Eee Gar es 
= er Qi 
eo eee 
ity ee 
-— ~~ = 9 
- 24 - 9 
- 1 - Il 
- 25 -—-— 20 
- 24 — 12 
~_ a 1 
Soy APs woe mee: 
- - 4 
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Preston Tela Truxillo 
Division Railroad Railroad Semi-Totals 
Non- Non- Non- Non- 
Emp. Emp. Emp Emp. Emp. Emp. Emp. Emp. 
pee po EE — 
ie Osan bre): Ta Oval. «7 O: Os -Ta 0; "Ee O= Total 
eet She Oj eee Pee Vie ts inn CARON GA 
= = oh 17 Sa ele io = = =" 6 = Ps) tip 55 
- - 7 4 = ey - - 37 BY 
=~ = & 38 ea 7 = 6 Sweeny Gad iee 442 
GN kuti Sy 8 
Sea Ta SEE ee ee owt? 
- - - 1 - 7 - 4 ee Oil tae 9 MD, = of = “19 56 
i AD ele led a eee om me PR ese he OLA] 
oD be te 4. Pn Pas! 1 2.38 — oO SS aliye V2 Paw aes 
- - - 8 - - - 8 - 1 - §8 - 4 1 45 50 
- 13 - 1 = 3H ges = 9 = 3 3 90 2022 
eee eee = a ee BS 1 Bd 88 
- F7 - =- Se Ay or ee ee Be las 8 ae Pal 90 
oi Ae er AB sD ee PhS 
= 5 = I ie eh LS odo Om V4. 66 
- - 1 ~ - 2 — - 2 - 2 11 13 
AD SG ie ie ee ee 154 tee 
a hae 5 at es be 1S 2 oa PAS 
A ae SOME Ceci Om Pea nil 
ee ae ee ee Leena 
- - = = iy PA Se! - 46 - 6 IS 50a sr 12 63 
ee ae IE, Al Soe ae ae) EF fGen dar 
LSS zea 2, 4 48 2 19 SLO le 2s 18 459 14 248 739 
=a =) 57 — = +2 30 eth 44 SS TV 7 
PsSear 3 899 4 48 4 49 SaLOSmael ned2 18 467 19 510 1,014 
= OOM 33 2 47 4.49 Jie GAee lis oS 14 368 16 352 750 
—- “J = 26 Mt = = = = = f 225) LE aS2 3106 
Se) ee ee ere ek) Fe 2h) 
th tf ea a 1 44 - 14 oe 64-32) 695 1388 
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DEATHS BY NATIVITY 


Cia. 
Chiri- Colom- Bana- Guate- Ja- Pan- Trux- 
Banes qui bia nera mala maica ama Preston Tela illo 
Divi- Land Divi- Costa Divi- Divi- Divi- Divi- Rail- Rail- 
sion Co. sion Rica sion sion sion sion road road 


NATIVITY: 


Austria’. 2) Gai eee - = = _ - _ ~ _ 1 — 
Barbadoseas 4. 5 ae — ~ = 
British Honduras. ... —- _ - 
British West Indies 

(other than Jamaica 

and Barbados)... .. ° = 1 - 
“eo Ganda: CS seey cpeshe ae 1 - = 
Canary lslandsie es oye ~ - - 
(hina 55 eee ao — - — 
Colowibiaek! Lae ee - ~ 84 
Gostarien oats Mirra Seng. 15 = 6 
ube Vola t see ees a eee 74 - - 
Dutch West Indies...) - _ - 
Hnglandss 09 ie ee = ~ 
French West Indies. . . ~ 1 — 
(Germaity 2 fo iu: ees - ~ 1 
Guatemala see _ — _ 
Haiti £4 ky he ee ee 13 
TLOHCUTaS 4 ee - 
Indiag: 2 4-5 ieee - 
Jamares..- fab eet eee ae 13 
Mexico }.4. coe eee ~ 
Nicaragua "0 Mee ee 
Norway? soe geee ~ = 
Palestine: |). Gras) a ~ 


bo 
I 


3 1 


| 
bo 

| 

| 

| 


| 
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_ 

| 

| 


ed NO OO NO NO re 
| | 
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bo | QOee | 
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bo 
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lp] ewoow ll 


| 

| 
et 
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isk a a ha 


lorRKHOF | 
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Venesiela*= 4 bee ~ 
Unknown or unstated. . - 


ww 
oul = | 


~J 
pe 
1°.) 
10.2) 
ft 
for) 
or 
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| 
cx | 
Oe | er tr 

| 


90 20 
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oe 
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foot 
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1°) 
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EpIpreMiIc, ENDEMIC OR _ INFECTIOUS 
DISEASES: 
Typhoid fever (abdominal typhoid and 
paratyphoid): 
TL ypholditeyer cis m) cathe ene eee 
Paratyphoid fevers”... ue. situa, ee ee 
Malarial fever or cachexia: 
Estivo-autumnal yo..5 <4 Ss) aia 


Cachexia <3. a hes Al ee east 

Hemoglobinuric fever iaussnea sees 
Diphtheria 0c oe. stn es oe 
Influenza (complications) : 

Poeumonsa (Sn 2) et eee ae 
Dysentery: 

Amiebig 5 es ais ee Se 

Bacillary (ie. Poyhteae oo a ar ee 

Unspecified or due to other causes. . 

Erysipelas) is: 3%: 2 eee ae eee 
Epidemic cerebro-spinal meningitis 
Purulent or septicemic infections 

Data nse s— <3 dw) ao ase in ee 
Tuberculosis of the respiratory system: 

Acute pulmonary tuberculosis. . . . 

Other forms of tuberculosis of respira- 
LOLy, Organs. st See ea cae 

Tuberculosis of the meninges or of the 
central nervous system ....... 
Tuberculosis of the intestines or peri- 
TONCUM oy. sasseeatehel Men ee UnIN ee 
Disseminated tuberculosis: 

Acute (including miliary tuberculosis 
of the lungs, except that specified as 
chronic or pulmonary). ...... 

Chronie. sc Uptoa Cet eee eee 

Syphilis (includes syphilitic infection of 
any organ, tissue or structure of the 
body): 

Tertiary. £0 rie. sobs ave eli eee 

Flereditaryynan jc a) sess oa 

Period: not epeciied. <0, su uee ee 


GENERAL Disnases Not INCLUDED ABOVE: 
Cancer or other malignant tumors of the 
buccal cavity: 
Cancer of the mouth .. . 2... 6% 
Canceriof. tha JaWhe.ia ces. e cee eee 
Others 'o.5/4e Tae a ee ee 
Cancer or other malignant tumors of the 
stomach and liver: 
Cancer of the stomach ....... 
Cancer of the liver and gall bladder . 
Cancer or other malignant tumors of the 
peritoneum, intestines and rectum: 
Cancer of the intestines (except rec- 
Gi) no A oe ee eee 
Cancer of the rectum and anus. 
Cancer or other malignant tumors of the 
female genital organs: 
Cancer of the uterus .....% 


aS 


I 
I 


Pot oe 


1 or | 


ee 


-— -—=— = =~ l= a 

et oe ca ak BS 

a a SAT os Be See 
Sy pe ia ee rr 
ee te erat Lie - 2 - 
=, Loy baer ie ok _ 
we TE cca = A ee 
- 25°. BP yoo 
ee Me hoe te Be 
= 6 ata = 2 Te 42 - 4- 
+ i --- - - - 1 
a yee 0 = > an 
2 fA Lee nae bees | — ae 
os 29.4 he ke Peres 
fi ee A ee 
A Logos} ete ee 
Ce ame 7 ae ables Bees < =e 
- -- --- = - - 1 
errr e hs WEE mon 2. Sa 


CLASSIFICATION OF) 


Colombia Cia. Bananera Guatemala 
Division Costa Rica Division 
Teo 
Non- Non- 
Emp. Emp. Emp. Emp. 


T.LO.8T..O. T. O. T. O. 
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JEATHS BY DISEASE 


Jamaica Panama Preston Tela Truxillo Deaths in 
Division Division Division Railroad Railroad Semi-totals Hospitals 
aA—eqnnnn eX a—_—"—7~ —_—_—~ —_———— are ST 
Non- Non- Non- Non- Non- Non- Non- 
‘Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. 
=——_ —_.. —an. _ —SS eae ae Es. Mae ee Wye Oe ie ste! a —~ 
= O. T. O. Teen tk.) O. {. CO; 1.0. fle Ps ol ey 8) ey O. ra Os EO Berd BS Total T. O. aes 


co 
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or 
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OU TRRN ( a rea ae’ Sed mere bee een Oe ar Baye 
TR et ee eee Dotene a 20 DA 
se ete eee tne hd em SABE eh IO BOK oe AB T9128 
Fe I eS eo eee Sa MSR ceswikd <3 
a ee ee AAD NEINILY 2 
EE ele ae enh, rae a Se Bridie 8 i eh ed eed © jn 
PO ee te Pe Se Le 8 Be i ee), = 
nS oat Cee re ee Beier BIZ. baa BO 44d weap 1 ABEL BBE) 1.4 
a Ne ee em ops tu maigaer > ID Dated Met i °2 
Ee era i Sa ee Be Lee By eats 
ee hs res | OMe eee 
Po ES ee a eee ae eee a5 0559) Basten. 
ee ee ee ee ee ee eee 2.) ron 2 
| Re ye OS ee Se ay | i ae 4 SA eae ee re eae al Dee, | 1 Te Mid fh 
ae ns eee Lith UNE TAW SS. 
ee ee ee ee oe 8) ae AB eae il) 890 eg). 7 
NR ee ee eee Sha a We TEA ATA 6 
Se cee eres: ak ee ce, a 
ES ee Sree Sy), Ae 2 Be ge BRS ND) 
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CLASSIFICATION OF DEATHS 


Banes Chiriqui Colombia Cia. Bananera Guatemala 
Division Land Co. Division Costa Rica Division 
Non- Non- Nen- Non- Non- 
Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. 
aa —“— OS Fox ts Se ee 
TOT, 0: © 011.6 OT OF TLO0 1 0s To. mee 
GENERAL DisEAses Not INcLuDED ABOVE 
—Concluded 
Cancer or other malignant tumors of the 


Cancer or other malignant tumors of 
other or unspecified organs: 
Cancer of the pancreas ....... - - = = - - = = =~ -=- = = == =) = 


Cancer of the kidneys and suprarenals. - - — - ---- = == = --- - - - 
Cancer of the prostate. ....... - -‘- - ---- = = = = - 1l- - - - 1 
Cancer of the bladder . . . - oe - - - = = = = = - 1- - - - - 
Cancer of the bones (except jaw) . == = 5 —- = = = -— == - - 1l1- = West = 

Othere ces ea ee oe eee - -- 1 ---- = = = = --- - -t- + 
Benign tumors and tumors not returned 

as malignant (except benign or non- 
specified tumors of the ovary and 
uterus): 

Tumors of other location ...... --- - = -=+- = == - --- - - - = 
Beriberi. Sa. et Roe, eee --- - --=--+-- = === --- - =-- 3 
Rickets, 2s) OMe at eee ae ee ---- - ee = | See --- - --- 
Diabetes, t-, ae -.05 & 4 ee ee eee --- - ---- = = = = - 1- - -- - 
Anemia, chlorosis: 

Pernicious ANGMIA eI oe ei e eee =— === -—- = ee | - -- 1 - - 1 
Other anemias and chlorosis. ... . --- - - 1-- - -- - --- - - - 
Alcoholism (acute or chronic)... ... - - - - - - = - - - = 1-- - - - - 

Other general diseases: 

Purpura hemorrhagica 2, 5-0. 9 = = = == Sf se > sj = 5 --- - = 

Others” 272" 5. e ee eeeee ---- -~- = - = ee = --- - --- 

DISEASES OF THE NERVOUS SYSTEM AND OF 

THE ORGANS OF SPECIAL SENSE: 

Encephalitis. io eae See ae eee --- - --- - — 1S = --- - -- - 

Meningitis: 

Simple ‘au songs eee ae ee eee - --1 ---- - 1-1 - - - = - 1- 

Non-epidemic cerebrospinal meningitis —-- = = 2 ee = == 2 --- = =) ee 
Other diseases of the spinal cord: : 

Myelitise deme e. oa pace AO eh tae ees --- - - -- - --- - -- - 
Cerebral hemorrhage, apoplexy : 

Cerebral hemorrhage . .- - - 1 - - = = IL-1) Se = 1 = 72 -- - 

Cerebral thrombosis and embolism. . — -— - — ---- - --- - l1- - =) =e 
Paralysis (without specified cause) : 

Hemiplégiank:; poy to eee cee eae ---- - - - 1 - -- - - l1- 8 --- 
General paralysis (of the insane). --- = ---- SS Slo = * = --- 
Convulsions (non-puerperal) (5 years 

and over) . --- - - - = = = = = = = = = I --- 
Infantile convulsions (under. 5 years ‘of 
Age) 4 eae cee ee --- - -- - = = = = = --- - - <= 
Other diseases of the nervous system. . - 1 - - ---- - ~- - --- - --- 
Diseases of the organs of hearing and the 
mastoid process: 
Diseases of the mastoid process ... - - - 1 ---7F- = == = --- - --- 
DISEASES OF THE CIRCULATORY SYSTEM: 

Acute endocarditis and myocarditis: 
Actte endocarditis= + eo.) 4 6 fe - 1l-- ---- - == -— = 4 - - —— 
Acute myocarditia.; (io. sor. ees --- - ---- - == = --- 1 - 1-94 

Anpitia; DECtOrIS -. <a Cae ee ee --- = ---- - --- - l1- - -- - 

Other diseases of the heart: 

Chronie endocarditis) 9. 4. lL. --- - ---- - = - = - -- 1 --- 

Chronic: myocarditis...) 2s) a. - 1- - - 1l1-- - 4- 1 - § — 9 --- 

Other chronic diseases of the heart... 1 5 -— 2 - 2-- - 2-5 =<) JS eS - = 
Aneurinny .—.°> SO 0 ae eek eee --- - ---- - -- - --- 1 --- 
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BY DISEASE—Continued 


Jamaica Panama Preston Tela Truxillo Deaths in 
Division Division Division Railroad Railroad Semi- totals Hospitals 
—— a ee pee ee Se ————— ———— 
Non- Non- Non- Non- Non- Non- Non- 
Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. 
a —_ —~ ——“~ ~ A ——— eet —— —~= Fi — 
7. O. 'T. O. T. O. T. O. TorO elo, LO LO. T1O.el 10. ANOS, Sales Total T. O. T. O. 
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B22, UNITED FRUIT COMPANY 


CLASSIFICATION OF DEATHS 


Banes Chirigqui CGoiombia Cia. Bananera Guatemala 
Division Land Co. Division Costa Rica Division 


(ee FN ee ees ——————— oe | 
Non- Non- Non- Non- Non- 
Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. 
En Oo Fl. O: TAOSEAO. TOL. O- T.°O, oT.“O0. T. Ow ¢ oO. 
DISEASES OF THE CIRCULATORY SYSTEM— 
Concluded 
Atheroma and other diseases of the 
ATteTies iis. 4 soe ee See ee --- - - - - - = = = = = ee et --- 


DISEASES OF THE RESPIRATORY SYSTEM: 

Bronchitis: 

ACULE: 9 <i a ees oe ee ei ae ---- me ee ee ier pee ee a = 
Not otherwise defined under 5 years 

OLaGe a ee eet nce ene - ---— S225 S£ =e Soe = = 
Bronchopneumonia (including capillary 

bronchitis): 

Bronchopheumonia "0c. ea. soa = a= 14 Bee Mae) ) dna ee ~ 4< 9 = Ae 
Capillary bronchitise, 0. seer -- -.- ee ae Se rh a pede 
Pneumonia: 

Lobes. Usac ust her era ae eae 1 
Not otherwise specified ....... --- - - 
Pleurisy.iao. eee eee ee = s7 & a > = = 0S ss 
Other diseases of the respiratory system 

(tuberculosis excepted) : 

Others.te sek nck a ek San Leer - -- - - rae | ait ed -- - 
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DISEASES OF THE DIGESTIVE SYSTEM: 
Diseases of the pharynx and tonsils (in- 
cluding adenoids): 

Others. 3-207 Oh aera, or arene er ---- ---- -|- === - - - 
Diseases of the esophagus ....... ---- ---- - --- --- - --- 
Ulcer of the stomach and duodenum: 

Uleeriol theistomach) seagate --- - ---- - --- --- - - - - 

Ulcer of the duodenum ....... --- - ---- - --- --- - -- - 
Other diseases of the stomach (cancer 

excepted): 

Indigestion..<..5. cae an eee ee --- - ---- - -- - -- - 

Others >. ae ee ee --- - -- - = SF Fe - - - 
Diarrhea and enteritis (under 2 years of 

Age rr tS a ae ae Ce ees Ce - - -J] 
Diarrhea and enteritis (2yearsandover), — -— - 
Ankylostomiasise \\" Jota as eee oe -=-- 
Appendicitis and typhlitis. ...... -- - 
Hernia, intestinal obstruction: 

Hernia (es ote ge olay caer eee an ger --- - ---- - 1-- - 
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Other diseases of the intestines: 

Others") 272 ee eee ee —---=--+ - 
Acute yellow atrophy of the liver... - - - - ---- - 
Cirrhosis of the liver: 

Returned astalconolicea)-a eee - -- - --- - - - - 1 --- - - - 

Not returned as alcoholic. ..... - - - - - - - 1 - 4- - --- - - 1 - 
Other diseases of the liver: 

Abscess of the liver, amebic .... . ---- - - 

Other diseases of the liver. ..... --- - - - 
Diseases of the pancreas (exceptcancer). -— - - - = 
Peritonitis of unstated cause ..... --- - - - = 
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Non-VENEREAL DISEASES OF THE GENITO- 
URINARY SYSTEM AND Irs ADNEXA: 
Acute nephritis (including unspecified 
under 10 years of age)....... ---- ---- 12-2 - - - 2 -- - 
Chronic nephritis (including unspecified 
over 10 years of age). ....... - 2-2 we 4 ion - 2-- - 3 - 1 Lies 
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224 Unitep Fruit Company 


Non-VENEREAL DISEASES OF THE GENITO- 
URINARY SYSTEM AND Its ADNEXA— 
Concluded 
Other diseases of the kidneys and their 
adnexa (diseases of the kidney in 
pregnancy not included). : 
Diseases of the bladder (except tumor 8). 
Diseases of the urethra, urinary abscess, 
etc.: 
QOthers:; TOS Seta ke: seen ee ee 
Non-venereal diseases of the male geni- 
tal organs . 
Cysts and other benign tumors of the 
OVALY sa ek Le Oe, eee ee 


THE PUERPERAL STATE: 
Accidents of pregnancy: 

Abortion. 23.(3-3i5 Aaa tane. ee eae 

Other accidents of pregnaney AEE te, 
Puerperal hemorrhage. . 

Other accidents of childbirth: 

Cesarian section. TiS LLP 
Puerperal septicemia... ..-....- 
Puerperal albuminuria or convulsions . 
Childbirth (without other explanation) . 


DISEASES OF THE SKIN AND OF THE CELLU- 
LAR TISSUE: 
Gangrene. . Ee Mee es 
Boil, carbuncle, jibes 2 5 SB ob oo 
Phlegmon, acute abscess. . . 
Other diseases of the skin and its adnexa: 
Ulcer of the skin a oe 


DISEASES OF THE BONES AND OF THE 
ORGANS OF LocomMorTIoN: 
Diseases of the joints (tuberculosis and 
rheumatism excepted) 


DISEASES OF EARLY INFANCY: 

Congenital debility, icterusandsclerema: 
WiaTasin Us. i cake ie ee _ ae 
Taniti one -aeat: 8 os eee es Be Pinas 
Others foes. ee ee 

Premature birth, “or consequence of 

labor: 
Premature birth. . 4 
Injuryastibirthie 5 eye ace ae 

Other diseases peculiar to early infancy: 
Umbilical infection 5 aT 

Lack offcare-*) ae. 6 ie ee 


Oup AGB: 
Old 'age{senility) 40°22 = hee 


EXTERNAL CAUSES: 
Suicide: (burns) seme eee ae ee 
Suicide (firearms) . . . 
Suicide (poisoning) 
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CLASSIFICATION OF DEATHS 


Colombia Cia. Bananera Guatemala 
Division Costa Rica Division : 
——— = ——— 4$ F Oe 
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Emp. Emp Emp. Emp. Emp. Emp. 
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BY DISEASE—Continued 


Jamaica Panama Preston Tela Truxillo Deaths in 
Division Division Division Railroad Railroad Semi- totals Hospitals 
—— pn ene ee ee fe ————— ee 

Non- Non- Non- Non- Non- Non- Non- 
Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. 
FO" Se eg Se Fe ee —_——— —— ——— 
=. ©. T.. O. eee Oe abe Oe Wee OY Shei @hs Ms (OLe ers 0; T..O.u1s O- iLO. abl. .Ot Total 2O. T. O. 
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226 UNITED FRvuIT COMPANY 


CLASSIFICATION OF DEATHE§ 


Banes Chiriqui Colombia Cia. Bananera Guatemala 
Division Land Co. Division Costa Rica Division 
i, ———~ ——_—-"“""" ——— 
Non- Non- ' Non- Non- Non- 
Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. 
— pe —“"—_S,_ Bee pane 
T. O. T. O. TROT. (0. T. O. T. O, phos aed ot Ds Ts O.-E ae 
EXTERNAL Causses—Concluded 
Other acute poisonings ........ --- - --- - - -- - --- = - - -@ 
Burns and scaldswiain.. 4s eee eee --- - -1-- - -- = 1-- - -- -- 
Accidental drowning. ......... - - - - - 2- - - -- - --- = - - = 
Injuryiby, firearms) ae eee ee --- - - - - - = = = = - 1 = 2 ----. 
Injury by cutting or piercing instruments 1 - - - - - - = SF FF Eo i ra Na - 1 -- 
Injury by talls 232 eae ea eee - 1l- - --- - - -- - - 2- - ---- 
Traumatism by other crushing (vehicles, 
railways, landslides, etc.) .... . - 1-41 = 9b os > hl Se ~2- 2 - 1 -; 
Homicide, by firearms 2). 520 eae -- - - - - - - - -- - --- = - 1 -@ 
Homicide by cutting or piercing instru- 
menteae > Psu 8 ses oe ee --- - - 1-- - -- - --- - - 4-$ 
Homicide by other means....... --- - ---- - -- - --- - - 1-- 
Fractures (cause not specified). .... ---- ---- - 2- - --- = - - - | 
Other external violence ........ ---- ---- - == = - 2- 2 ---- 
Int-DEFriInep DISEASES: 
Ill-defined organic diseases ...... ---- ---- - --- - - - 1 ----: 
Suddéen:déath 23h. a = Lee eee ---- ---- = = = = ee a | - - -- 
Infections of undetermined origin... - - - - - 2-- ee | --- = ----: 
Unstated’ as fe co nrclien on- eeere eee ---- - -- 1 - -- - --- - - - -: 
TOVALB. . age. < ie eis Lee eee 4 31 1 69 1 47. 1 22 2 49 1 36 2'65._.1 .97 140 64 


Norr.—This table includes all deaths. See appendix of table, on pages 214-215. 
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MEDICAL DEPARTMENT Dai 
Preston Tela Truxillo Deaths in 
Division Railroad Railroad Semi-totals Hospitals 

os a aT oe 

Non- Non- Non- Non- Non- 
Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. 

— eS GEES Ne —— 
Ta O78. 0; ii CO ak 10F TO. FT. 0 Tz.O. Tacos Total T. O. TT. 0; 
ee ee) ee eer ee ey ne TE eye TL Vagahoaeet = 1 
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ee gape SS Fey) ey fe ee Oe cae D) a i ee a 
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eee Ree ee en eee rN A ee i 4) ee 
ee ee ee Ome ee (sa i eo! mh = 8 
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138 3 99 448 4 49 3 108 1 72 1,014 14 368 16 352 
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RECORD OF 

Banes Chiriqui Colombia Cia. Bananera Guatemala 
Division Land Co. Division Costa Rica Division 

SS aN a ea 7 ——— ae 

Non- Non- Non- Non- Non: 

Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp 


Se SS SSS ee ee eo —S ie —— oor 
Tr. -O. ~T.*O. T. Ow “T.- O. 1. OS°Ts O. 1 0, oT On” TS OF ieee 
EpipeMic, ENDEMIC OR INFECTIOUS 
DISEASES: 
Tuberculosis of the respiratory sys- 
tem: 
Acute pulmonary tuberculosis .. - - —- - -- -- 126 - - - 2 -- — = ae 
Other forms of tuberculosis of re- -_ 
spiratory organs... . - - - - - 9 - - -- -- Se Ss & — — ee 
Syphilis (including syphilitic infec- 
tion of any organ, tissue or 
structure of the body): : 


LertiaT voc aa - 1 - - - 1-- - 1-- = =. iene 
Gonococeal infection except that of 
the eye or adnexa . 3) 7 2% «.; -- -- - 1 -- == = = -= = = = ane 


GENERAL Diseases Not INcLUDED 
ABOVE: 
Cancer or other malignant tumors of 
the buccal cavity: 
Cancer of the tongue. . - - --=- 3s 5 & = a a eo a ae ae 
Cancer or other malignant tumors of | 
other or unspecified organs: 
Cancer of the prostate ......—- - - - = == 2 
Disease of the spleen. . ...... - - - = Ss 6 6 ah 2S =e A ieee ae =~ =. 
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DISEASES OF THE NeERvoUS SYSTEM 
AND ORGANS OF SPECIAL SENSE: 
Progressive locomotor ataxia oe 
dorsalis) . . Sea Sb he S9S 5 Geib Ses se Ss «= Se 
Paralysis (without specified cause) : 
Hemiplegia. . . pee Ree Was) ee) ea. eee a rere yn gee ee oor 2 
Other forms of mental alienation. . - -— —- - Soe Ss aes YS pa = 


DISEASES OF THE CIRCULATORY SYSTEM: 
Other diseases of the heart: 


Chronic myocarditis . . - - = = So Se Sh SS oA oe aa 
Other chronic diseases of theheart. - 1 —- — Sis = = <a = ae . sae 
Aneurism . . =e es ae ery oe A ee ee ey = a 
Atheroma and other diseases of the 
ATLCTICS ac a) wea cee ee oko se OS EE - - - - = jh oe = =a = =e 


DISEASES OF THE DIGESTIVE SYSTEM: 
Hernia, intestinal obstruction: : 
Hernia. . Mee A ae 4.2 ea ie ee SS = = So) = .-> ae 
Cirrhosis of the liver: 
Not returned as alcoholic. ... . - - - - -- -- - 1 -- aS = = = - = ae 


Non-VENEREAL DISEASES OF THE GENI- 
TOURINARY SYSTEM AND ITS 


ADNEXA: 
Chronic nephritis (including un- 
specified over 10 yearsofage) .. - - - - == =-&5 a SS = = =e 


DISEASES OF THE SKIN AND OF THE 
CELLULAR TISSUE: 
Other diseases of the skin and its 
adnexa: 
Ulcer of the skin. . - - - - - - - = -- -- -1 -- - - - 
Other diseases of the skin and its 
RONGK ah Pele ewes Soda Sb eS eS ae == - = -- = 
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230 UNITED FRUIT COMPANY 


RECORD OF REP. 


Banes Chiriqui Colombia Cia. Bananera Guatemala 
Division Land Co. Division Costa Rica Division | 
Non- Non- Non- Non- Non 

Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp 
Fem nN (Vee saa —_—~. SO ~ gam ae: eam tee —— 


Sei ye ete ————- 
Teo e 1. .Oe T. O. T. O. Ts(O,.c:TIO, ‘POS TO) “F..O05s tee 


DISEASES OF THE BONES AND OF THE 
ORGANS OF LOCOMOTION: 
Diseases of the bones (tuberculosis . 
excepted) 2. 000 ee oe ee i ee eee 


Otp AGE: 
Old age (senility) .........-7 - = f= ==> = = == = 
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Epidemic, Endemic or Infectious 
Diseases: 
Typhoid fever (abdominal typhoid 
and paratyphoid): 
AD oliVeethieies 5 cco a0 6 0 © 
Paratypholidseversar ene 
Typhus fever (exanthematous). . . 
Relapsing fever (spirillum ober- 
mieierl). We. 5k ee ee 
Melitococcosis (Malta fever). ... 
Malarial fever or cachexia: 


mall pox ss Ase ee ee 


Scarletwievere< 0 tea ae eee 
Whoopingicoug he armen 
Diphtheriatees oe eee 
Influenza (complications): 
Pheumonia=. 2) ene 
IBronthitisteas- esis me ae ere 
Heartidiseasey.c. 5. fo1ete Manes 
IN@phritis it?s wise heey eee 
Meninvitia ) cite one oh 
Gastro-intestinal ........ 


Miliary fever .4 (207 toasts ee ee 
INET DS ieee Wie col aes cnt ae eae 
Asiatic cholera. isthe eo ce 
Cholera nostras (choleriform en- 
GOTUEIS)) (Yi src ee ee ee 
Dysentery: 
AMEDIC! vie cd coe) oe 
Bacillary tage .k ee ee ee 
Unspecified or due to other causes. 
Amebiasis without dysentery. . . . 
Plague: 
PUDONG S| f deel. Peas ee ee 
Pueumonige: 5 °o ew em ret eee 
DEPtLICEMICs oe sein Meee eel ee 
Unspecified :').0.." 5 <mre e ee 
Wellow fever.) so. ee ae 
Ictero-hemorrhagica spirochetosis . 
TOpLOSYy. on) 5 se Set pee. Se 
ervainol art: cae. telccut en salah 
Acute poliomyelitis ........ 
Encephalitis lethargica ...... 
Epidemic cerebrospinal meningitis . 
Other epidemic diseases: 
Alastrim or Kaffir milk-pox . . 
ericellas ss: (os. Geek aeons. Non tae 
PUPAVIASIC™, @ 5 Xi. -241. cee A ae 


Purulent or septicemic infection. . 
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Epidemic, Endemic or Infectious 
Diseases —Concluded 

Glanders and farcy meee: ek 

Malignant pustule (anthrax). .. . 

Rabies se Ae. Git ty Ee 

MyCoses.)\..ints: een arte hae 

Tuberculosis of the respiratory 
system: 

Acute pulmonary tuberculosis . . 

Other forms of tuberculosis of 
the respiratory organs. ... . 

Tuberculosis of the meninges or of 
the central nervous system 
Tuberculosis of the intestines or 

Deritoneum ews eee ee 
Tuberculosis of the vertebral column. 
Tuberculosis of the joints. .... 
Tuberculosis of other organs and 
structure: 

Tuberculosis of the skin and 
subcutaneous cellular tissue . 

Tuberculosis of the bones (except 
vertebral.column).....-.. 

Tuberculosis of the lymphatic 
system (except the mesenteric 
and retroperitoneal glands) . . 

Tuberculosis of the genitourinary 
BY SCCM Scere. Cee. | ei cee Me 

Tuberculosis of other organs. . . 

Disseminated tuberculosis: 

Acute (including miliary tubercu- 
losis of the lungs, except that 
specified as chronic or pul- 
MOnaTY) A. kee, ce. eee Ae 


tion of any organ, tissue or 
structure of the body): 
Primary. 
SCCONda iy mkes einen omen eee, ce 
Dertiar yer. 2 Gk alee. se 
RIOT CULLATY 1.0%. ee Genera. eee 
Period not-specified.. »... : ; 
Orme haneres . i i 47505 Rice. 
Gonococcal infection, except that 
of the eye or adnexa. ..... 
Gonococcal ophthalmia 
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General Diseases Not Included 
Above: 
Cancer or other malignant tumors 
of the buccal cavity: 
Cancenoletheulipins sansa 
Cancer of the tongue 
Cancer of themouth....... 
@ancerol the:jawe suo. setae 
COCHErS od See y oe serach ee 
Cancer or other malignant tumors of 
the stomach and liver: 
Cancer of the pharynx ..... 
Cancer of the esophagus. . 
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TREATED IN HOSPITALS—Continued 
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General Diseases Not Included 
Above—Continued 
Cancer of the stomach. ..... 
Cancer of theliver and gall bladder. 
Cancer or other malignant tumors 
of the peritoneum, intestines 
and rectum: 
Cancer of the mesentery and peri- 
TonecumMe. EG a on en steok 
Cancer of the intestines (except 
rectum) 
Cancer of the rectum and anus. . 
Others 
Cancer or other malignant tumors 
of the female genital organs: 
Cancer of the ovary and fallopian 
tubes een CBM inci aircon: 
Cancer of the uterus 
Cancer of the vagina and vulva . 
Others 
Cancer or other malignant tumors of 
the breast. 
Cancer or other malignant tumors of 
the ste cate mee ke te Deeks eae 
Cancer or other malignant tumors 
of other or unspecified organs: 
Cancer of the larynx 
Cancer of the lung and pleura. . 
Cancer of the pancreas 
Cancer of the kidneys and supra- 
TONGS i’. nee eee 
Cancer of the prostate. ..... 
Cancer of the bladder. ..... 
Cancerof the. bralinaee eee 
Cancer of the bones (except jaw). 
Cancer of the testes. ...... 
Others 
Benign tumors and tumors not re- 
turned as malignant (except 
benign or non-specified tumors 
of the ovary and uterus): 
Phumorcotsbrain eee mee eee. 
Tumor of thorax 
Tumor of abdomen ....... 
pLumor,Oteblad deren.) nuee eaed ts 
‘Eumor-of: prostate ir. 2c) ia 
Tumor of other location. .... 
Acute febrile articular rheumatism. 
Chronic rheumatism or gout: 
Chronic rheumatism... . .. . 
Chronic gout 
Scurvy 
Pella gra met Seas sat, ts ache, ce Ais 
iBeriberl? 32 ss a Geointe, wact eons 
Rickets Rete sheet. Vises wees eye Laie te 
Diabetes 
Anemia, chlorosis: 
Pernicious anemia. ....... 
Other anemias and chlorosis. . . 
Diseases of the pituitary gland . . 
Diseases of the thyroid gland: 
Exophthalmic goiter. ...... 
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TREATED IN HOSPITALS—Continued 
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Division Division Railroad Railroad Semi-totals* Hospitals* 
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General Diseases Not Included 
Above—Concluded 
Other diseases of the thyroid gland. 
Diseases of the parathyroid glands . 
Diseases of the thymus 
Addison’s disease (disease of the 
gdrenals) Mastek ee 
t{Disease of the spleen 
Leukemia and Hodgkin’s disease: 
Teukemiavac. ie ae ee ee ae 
ode kin? sidisease sss ane 
Alcoholism (acute or chronic). . . 
Chronic poisoning by mineral sub- 
STANCES (40 5 ca ae ee mea 
Chronic poisoning by organic sub- 
SLANCES youn. 12 aubewoe te tes caters 
Other general diseases: 
A CIGOBISL We cu eeeee Gana Bh ee 
Amyloid degenerations 
Autointoxications........ 
Hemopiilias: 36 sare cote ee 
Purpura hemorrhagica. .... . 
Others 


Cee) ey cOwe ee mates Dod le: s euhe eh ap “Ce, 


Diseases of the Nervous System 
and of the Organs of Special 
Sense: 

PONCE DD ALLIS S 1a vy cute Pgh ah 

Meningitis: 

Simple tevayas! scare er cok tee ome 
Non-epidemic cerebrospinal men- 
LOUGHLIN ROY, oie) ee 

Progressive locomotor ataxia (tabes 
COTSAlIS) Moe aie om ee 

Other diseases of the spinal cord: 


Bulbar paralysis (Duchenne’s 
MISCASC) Seen Ge ne. ae ees 
Paralysis agitans (Parkinson’s 
Giscase) eo tn we ae et ee 


Acute ascending spinal paralysis 
(Landry’s disease). ...... 
INEVO RGIS) Bettie. Se Me cal gy ousy sy 
Cerebral hemorrhage, apoplexy: 
Cerebral hemorrhage ...... 
Cerebralthrombosis andembolism. 
Paralysis (without specified cause): 
PICIDIPIGRIA eae. Minne. c., « 
Other forms of paralysis... .. 
General paralysis (of the insane). . 
Other forms of mental alienation. . 
MIDMSDAY Me tetera ce iy a 8% 
Convulsions (non-puerperal) (5 
Vears And OVE) ii (i. ss 
Infantile convulsions (under 5 years 
of age) 
Chorea: 
OIC Re ag cae ee oe wus Ses Pe 
Hysteria and neuralgia .... . 
ECGHIEILIR Dy hee ar Sala omaha. 5 se 


POH Bee BY a ed te Pa SE 


Softening of the brain. ...... ; 


Other diseases of the nervous system. 
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Diseases of the Nervous System 
and of the Organs of Special 
Sense—Concluded 
Diseases of the organs of vision and 
adnexa (except gonococcal in- 
fection): 
Diseases of the eye (except tumor). 
Follicular conjunctivitis. .... 
Trathonis. eerar ars a Se eee 
Tumors of.the eye. she 2 i sacs 
Other diseases of the eye or its 

adnexa 

Diseases of the organs of hearing 
and the mastoid process: 

Diseases of the ear 
Diseases of the mastoid process . 
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Diseases of the Circulatory 
System: 
Deridarditisin..- Momes coke eet 
Acute endocarditis and myocarditis: 
Acute endocarditis 
Acute Myocarditis, . 2... nue 
ATEN a: DECCOIIS hyde sd Mle es |e 
Other diseases of the heart: 
Chronic endocarditis. ...... 
Chronic myocarditis. ...... 
Other chronic diseases of the 
heart 
Aneurism 
Atheroma and other diseases of the 
SVLeries wa. ie es nee ye ns por nae 
Embolism and thrombosis (except 
CereDral) sr yee ae ee ae ee 
Diseases of the veins (varices, 
hemorrhoids, phlebitis, etc.). . 
Diseases of the lymphatic system 
(lymphangitis, etc.)...... 
Hemorrhage without determined 
cause; other diseases of the 
circulatory system 


wee gt ey, ei ihe, 


©. ia Ne) 6s er Ge oe. | Sit pe fe Oy ve 


6 ee ie, Re Ce miele. wey ery ver) eh Deane: 


ge ais ee 


Diseases of the 
System: 
Diseases of the nasal fossae and 
their adnexa: 
Diseases of the nasal fossae . . . 
COLMGT Ec Gree: Se eps 
Diseases of the larynx (except tuber- 
culosis and cancer) 
Bronchitis: 
POUR et PL WGie et ee 
SULTON NR. o> and, ay ee 
Not otherwise defined (under 5 
years of age) 
Not otherwise defined (5 years 
BHUROVEL) ieee meee ae cee 
Bronchopneumonia (including 
capillary bronchitis): 
Bronchopneumonia ....... 
Capillary bronchitis. ... . oe 
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‘TREATED IN HOSPITALS—Continued 
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CLASSIFICATION OF DISEASES 


Banes Chiriqui Colombia Cia. Bananera Guatemala 
Division Land Co. Division Costa Rica Division 
— o Sa escent Pee ed en ae A —_—_—_—AS 
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Diseases of the Respiratory 

System—Concluded 
Pneumonia: 

Lobar/ ee 2h - ih eee ee 1 yt = 48 = 988 2 4 9] 926 —..9 =) 17] 
Not otherwise specified .... . ~ - - - = 1 - - ~ 1 - - - 2 ao 
Pleurisy: ; 

Pleurisy.) .. ee peee eee = Qe SD dp Oe Se a I ee 
Empyema of thoracic cavity... - - = = = - - = - - - = = ee 
Congestion or parenchymatous hem- 

OrrhAare Glebe Ung eee - 
Gangrene of the lung... .. .% - 
Asthinia S08 sycc-c keen em one er - 
Emphysema of the lung. ..... - ~ - - - = ~ 
Other diseases of the respiratory 

system (tuberculosis excepted): 

Chronic interstitial pneumonia 

(including occupational diseases 

of ‘the; lungs) 3 8 pee eeen on ae - - = = = - - = - - - = = ee = Z = 4 
Diseases of the mediastinum. .. —- - - = = - ~ - a 4S 
Otherseeetse ster ain ee en eee ee ee ee eee 


—_ 
ee Oreo 
| 
I 
| 
t 


= 
ar 
ho 


1 SO! TI 

I 
lo! ] 

! 

iw) 

| 

| 

| 

oo 
mb | 09 

_ 

ies) 

| 

— 

— 

| 
Loe 2} 

| 
a 

| 

w 


Diseases of the Digestive System: 
Diseases of the mouth and adnexa: 
Diseases of the teeth and gums . -—- O8 we Sees | ee | 2 ehG eee: I i. 2 =~, 25-2) 
Other diseases of the buccal cavity 
andradne sa (ii vue en ae 1? 2 1a - 3 hae all ~ 1 - 1 - - - - 
Diseases of the pharynx and tonsils 
(including adenoids): 
Streptococcic sore throat .... —- = SS -- - - - - - - - 
Ludwig's angibate:). 3. for a) = Ss = = - 
Tonsilhitiss =: ss. ase? (een 3 23 5 
PNOCHOIGS, 50 ce eq ee ee ees - - 1 - - 
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Others 46s ee Aue we, ee ee - - - 8 
Diseases of the esophagus. ... . - - - = = - - = = - = 
Ulcer of the stomach and duodenum: 

Wlcerot thelstomachiy. 3 a oe - 2 = 1), = - - 41 - - - 1 - - = - - rhe Cit - 

Uleer of the duodenum ..... - 3 - 

Other diseases of the stomach (can- 
cer excepted): 
Indigestion) enn ae mee Gee 22 8 
GAStTitiS eget eae ee ee - 4 —: 2 
- 1 
iN a 
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Stricture or stenosis of pylorus . —- 
Others 2 feo ee nae ae = 
Diarrhea and enteritis (under 2 
VORTSLOL AGC) ee epere ies Cee = =) J ee - - 2 - - - 
Diarrhea and enteritis (2 years and 
ROVEL) rea ee ae oe, ae 1 4 - 
JSAM SANGHROMWVEIEY, 5 coo 5 cn ee - 4 - 
Diseases due to other intestinal 
parasites: 
Cestodes (hydatids of the liver 
EXCEPLtCG) 2 *. case ee eames = 2 Se = ee = rus = =a 
serematodeg.. Mage). = suean-w nae ee o a = ee a e a ee = 
Manca tll eet Cees © eae Ie = 
ARGALIASIOO. ..aa. ae eae aes = 
FErichocepnaluswem arian mene = 
Nematodes not specified. . ... = 
Parasites not specified ..... 2 
Appendicitis and typhlitis. .... 
Hernia, intestinal obstruction: 
Hernigtiaiee ree. BAL aa @ 2 
Intestinal obstruction. .  ... - 
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TREATED IN HOSPITALS—Continued 


Panama Preston Tela Truxillo Deathsin 
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Diseases of the Digestive System 
—Concluded 
Other diseases of the intestines: 
Diseases of the anus and stercoral 
fistulae 
Other diseases of the intestines . 
Acute yellow atrophy of the liver . 
Hydatid tumor of the liver .. . 
Cirrhosis of the liver: 
Returned as alcoholic 
Not returned as alcoholic . . 
Biliary calouliies Aw. ae aoe ee 
Other diseases of the liver: 
Abscess of the liver, amebic. . . 
Other diseases of the liver... . 
Diseases of the pancreas (except 
cancer) 
Peritonitis of unstated cause. . . . 
Other diseases of the digestive sys- 
tem (cancer and tuberculosis 
excepted) 
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Non-Venereal Diseases of the 
Genitourinary System and 
Its Adnexa: 

Acute nephritis (including unspeci- 
fied under 10 years of age). . . 

Chronic nephritis (including un- 
specified over 10 years of age) . 

Chyluria 

Other diseases of the kidneys and 
their adnexa (diseases of the 
kidney in pregnancy not in- 
Chided )\oe pn ete Pee eG 

Calculi of the urinary passages. . . 

Diseases of the bladder (except 
tumors) yaw Pe kee oo , 

Diseases of the urethra, urinary 
abscess, etc.: 


ie. See a =e Sake G62 eRe Oe Ae he ee 


Stricture of the urethra. ... . 
Ophens tis oe bien nee ey ee aes 
Diseases of the prostate (except 
CUMOMS) PE ac ere ee ee cae 


Non-venereal diseases of the male 

genital organs......... 
Cysts and other benign tumors of 

theiovaty.: lS ee 
Salpingitis or pelvic abscess... . 
Benign tumors of the uterus. .. . 
Non-puerperal uterine hemorrhage . 
Metritis..40 2s 2a ae 


prgahs see 1s Beg eek eee 
Non-puerperal diseases of the breast 
(cancer excepted). ...... 
The Puerperal State: 
Accidents of pregnancy: 
ALOT bien Wiest sae aay ae 
Ectopic gestation. ....... 
Other accidents of pregnancy . . 
Puerperal hemorrhage. ...... 
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CLASSIFICATION OF DISEASES 


Cia. Bananera Guatemala 
Costa Rica Division 
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CREATED IN HOSPITALS—Continued 


Panama Preston Tela Truxillo Deaths in 
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The Puerperal State—Concluded 
Other accidents of childbirth: 
Cesarlan Ssectlone sani) iene 
Other surgical operations 
instrumental delivery 


enibolismietess.. ke saee 
Puerperal septicemia ....... 
Puerperal albuminuria or convyul- 


COT) Se ae ee. oe 
Puerperal diseases of the breast . . 


Diseases of the Skin and of the 
Cellular Tissue: 
Gangrene. 4 2 2a oe ee re, ee 
Boil, carbuncele,furuncle. .... . 
Phlegmon, acute abscess. .... . 
dimea andsalopecia se). 0 6) eee 
Pruritisie] see ee me ee 
Other diseases, of the skin and its 
adnexa: 
Trichophytosis 
SCaDICH Ae. He: comes Si Tar 
Chiggers (pulex penetrans)... . 
Redsbugees tt: See tke eee, 
Pemphigus contagiosus ..... 
IVECO COME Ns e ae cere afte ee eee ees 
Ground itches ee eee 


Blephantiasis’: (ners cer cee 
Myiosisiof'skin We, 2 ®. 4: tes 
Dhobie itch ieee oe a 
Pricklyjheat. -eeea. fee 
Wicerroiathesskin ween a eee 
PITA aS Ney aU aes eg ee 


Ulcerating granuloma of the 
pudenda a). Seect yas ee: 
Impetigo contagiosa. ...... 
Uirtacaria:./< 5 ee ae 
Other diseases of the skin and 
BdnexA ie Bee ee 


Diseases of the Bones and of the 
Organs of Locomotion: 
Diseases of the bones (tubercu- 
losis:excepted) tears ewe. 
Diseases of the joints (tuberculosis 
and rheumatism excepted). . . 
Other diseases of the bones or organs 
Gitelocomotion ae a eee 
Malformations: 
Congenital malformations 
births excepted): 
Peyarocephalus’.2!, 2 ttf ate: 
Malformations of heart 
Others 
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‘TREATED IN HOSPITALS—Continued 
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Diseases of Early Infancy: 
Congenital debility, icterus and 
sclerema: 
Marasmus. J) < fee ty orca dene 
Inanition 
Icterus 
Sclerema 
Others 
Premature birth, or consequence of 
labor: 
Prema cuceinicu hee aren eee 
Injury at birth 
Other diseases peculiar to early 
infancy: 
Asphyxia neonatorum 
Atalectasis 
Umbilical infection 
Umbilical hemorrhage. .... . 
Others 
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External Causes: 
Suicide (burns) 
Suicides(firearlm) pears eer ee 
Suicide (poisoning) 
Poisoning Ay fO0die sve wn es «eee ee 
Poisoning by venomous animals . . 
DISKS Witese e's Seen ects Hates 
Other acute poisonings 
Burns and scalds 
Mechanical suffocation ...... 
Absorption of irrespirable or poison- 
OUAS ase MeL | FY Fae ee 
Accidental drowning. ....... 
Injury by firearms).4 ./2)) 1... 
Injury by cutting or piercing in- 
BUM NGS he meat my ted he eee, 
ANE VOD FAUST OR nee See e.g 
Traumatism by machines ..... 
Traumatism by other crushing (vehi- 
cles, railways, landslides, etc.). 
Injuries by animals (not poisoning). 
Overexertion 
BERT VALIOUIe ie cals ae 6 acts 
OPOCRE AL POCU Giese S's on Saunt ce katy 
Ee CR Ne ale! vt 0d Bohr a ka 
MACOLICILY atc Wee 4 Us 
Homicide by firearms ....... 
Homicide by cutting or piercing 
IQULCMMNE Rte etn ss as ee 
Homicide by other means 
Enfanticiderenwe cs 6. a OS 
Pig OCAOUsae a orc ae s+. ch Gue 
PIDURIGIS Rete g/l bikie tei 5-5 cag uch he 
Fractures (cause not specified). . . 
Other external violence: 
Criminal ebortion toc.2".2 7. as 
IXDIOBIONE Bede ces eo te 
Salvarsan injection 
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TREATED IN HOSPITALS—Continued 
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CLASSIFICATION OF DISEASES 


Banes Chiriqui Colombia Cia. Bananera Guatemala 
Division Land Co. Division Costa Rica . Division 
"~~ —- es oF —_—_——4*#4#———— 
.Non- Non- Non- Non- Non- 
Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. 


Es O98 Ts Os) ele Ot Te (OS ei. Om fom OF Loe OO: Leg. Tee Os T. O@ 


External Causes—Concluded 
Other medicaments (injections) . - - - - - --=- = - 214 = = = = = = = &= 
Other external violence ..... - cai Te a la iL = ib Ea 


Ill-Defined Diseases: 
Nea sickness. te. | hee ome - 


Ill-defined organic diseases .... —- - - - = - - = - en - - - 1 - - - = 
Sudden death): 64.) sc eee oe Med Mined Pee aN eee Min Ma i aE aM ae ep te 
tNo disease; malingering ..... — ike Be BY 3 -— 24 - 16 - 66 = - - 96 - ~ 4 2a 
Infections of undetermined origin. 1 - - 1 - Oho a - ee ol - Ls -= it - - 1 3 } 
TTOTALS(A) 25 ci nelvorsias a Sawer: 81 766 23 667 219 1147 43 293 143 3382 62 756 73 1613 68 1140 124 1748 194 1217 


Notr.—This table gives only cases treated in our Hospitals and does not show the number of treatments. 

* Including Jamaica Division—See Explanatory Notes on page 275. 

+ Under ‘‘No disease; malingering”’ are included (a) infants born in the Hospital, nursling babies, well mothers who entered 
the Hospital with ill babies, and babies who were admitted with ill mothers; and (b) patients who were found to be without 
physical ailment of any kind, or who were malingering. 

{tt Under the classification ‘Diseases of the Spleen, ”? the Colombia Division has included ‘‘cases of ‘Colombian Spleen’ who, 
aside from the enlarged spleen, show not the least evidence of malaria—no fever, chills, nor positive blood findings.’’ The Truxillo 
Railroad Company Division has included in the same group ‘‘cases who have had quinine in camp and whose bloods are negative; 
although the clinical history is that of malaria, and their spleens are very much enlarged, and malaria treatment has resulted in 
their speedy recovery.’ 

ttt Including cases of myalgia, without any other physical findings or a len signs. 
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TREATED IN HOSPITALS—Concluded 


Panama Preston Tela Truxillo Deathsin 
Division Division Railroad Railroad Semi-totals* Hospitals* 
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Epidemic, Endemic or 
Infectious Diseases: 
Malaria or cachexia (No.5). 

Influenza (No. 11) f 

Dysentery (No. 16)... . 

Venereal infections (Nos. 
38 to 40, incl.) . 

Other endemic or infec- 
tious diseases (Nos. 1 
to 42, incl., excepting 
Nos. 5, 11, 16, and 38 
to 40; inch) 34. 

General Diseases 
Included Above: 

Cancer (Nos. 43 to 49, incl.). 

Benign tumors, and tumors 
not returned as malig- 
NANG NOOO) eee 

Rheumatism or out (N Os. 


51 arid 62) Grea ae 
Anemia, chlorosis (No. 58). 
Other general. diseases 


(Nos. 43 to 69, incl., 
excepting Nos. 43 to 
52, incl., and No. 58) . 

Diseases of the Nervous 
System and of the 
Organs of Special 
Sense: 

Diseases of the nervous 
system (Nos. 70 to 84, 
hoc ed FAN yaaa tha aime Ue 

Diseases of the organs of 
vision and  adnexa 


Diseases of the organs of 
hearing and the mas- 
toid process (No. 86) . 

Diseases of the Circu- 
latory System: 

Organic diseases of the 
heart (Nos. 87 to 90, 
AHOLS oe saa ores 

Other diseases of the cir- 
culatory system (Nos. 
87 to 96, incl., except- 
ing Nos. 87 to 90, fac) 

Diseases of the Respira- 
tory System: 

Bronchitis (No. 99). 

Pneumonia and pleurisy 
(Nos. 100 to 102, incl.). 

Other diseases of the re- 
spiratory system (Nos. 
97 to 107, incl., except- 
ing Nos. 99 to 102 Taelol 

Diseases of the Digestive 
System: 

Diseases of the mouth and 
adnexa (No. 108). 
Diarrhea and enteritis 
(Nos. 113 and 114) . 
Ankylostomiasis (No. 115). 


CLASSIFICATION OF TREATMENTS 


| 
Note: This table shows the number of treatments administered at the Hospital 
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IN HOSPITAL DISPENSARIES 


Dispensaries (by qualified physicians), and does not record the number of cases 
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UNITED FRUIT 


Diseases of the Digestive 
System—Concluded 

Other diseases of the di- 
gestive system (Nos. 
108 to 127, incl., ex- 
cepting No. 108, and 
Nos. 113 to 115, inel.). 

Non-Venereal Diseases 
of the Genitourinary 
System and Its Ad- 
nexa: 

Nos. 128 to 142, incl. . . . 

The Puerperal State: 

Nos. 143 to 150, incl. . . 

Diseases of the Skin and 
of the Cellular 
Tissue: 

Boil, carbuncle, furuncle 
(NOL D2) ee seaen coe 

Phlegmon, acute abscess 
C(Nopg1O3 ab ies ce 

Ground itch 

Ulcer of the skin. .... 

Other diseases of the skin 
or cellular tissue, and 
adnexa (Nos. 151 to 
154, incl., excepting 
Nos. 152 and 153, and 
“Ground itch’’ and 
“Ulcer of the skin’’) . 

Diseases of the Bones 
and of the Organs of 
Locomotion: 

Nos. 155 to 158, incl... . 

Malformations: 

No. 159 

Diseases of Early In- 
fancy: 

Nos. 160 to 1638, incl. . . 


ee 8 Pe wr ekere ao, et ae 


External Causes: 
Injury by firearms (No. 
1S8) da =< ae lee 
Injury by cutting or piere- 
ing instruments, and by 
falls (Nos. 184and 185). 
Traumatism by machines 
and other means (Nos. 
187 and 188) 
Dislocations, sprains, frac- 
Suresi(NOw 20.) aes 
Other external causes 
(Nos. 165 to 203, incl., 
excepting Nos. 183 to 
185, incl., 187, 188, and 
DO einssk Saeee ee 
*I1l-Defined Diseases: 
*Nos. 204 and 205 .... 


ope, te) Pwr a 


js oe viele. & 


Banes 
Division 
——— OF 

Non- 
Emp. Emp. 

T. oO. T O. 
74 1162 49 2459 
57 196 1 845 
= = 2 252 
De 2061 eel Geet 2 
19 986 4 889: 
— 225 - 98 
77 969 32 1292 
2 392 51 
Sy, ee pee Wael 
- - - 80 
= 9 - 16 
hy GR gl ed 
91 4927 4 9438 
149 899 2 126 

a 230 = - 37 
16 396 5 284 
47 464 65 4503 
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CLASSIFICATION OF TREATMENTS — 
Note: This table shows the number of treatments administered at the Hospital — 


Chiriqui Colombia Cia. Bananera Guatemala 
Land Co. Division Costa Rica Division 
SO Oe eee 
Non- Non- Non- Non- 
Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. © 
A —————_——. | 
T. oO. T. (0 Rated ba Oval. Oo T. Oseuls O. T. Ova 0. | 
i 
‘ 
85 233 17 45 393 5902 70 966 122 1186 25 336 169 217 162 123 
6 114 7 90 9 545 34 697 12 333 14 222 - - - 
ns i ee eee se me Se ie 
44 128 5 10 48 758 17 —52° 28 86: = 89", 2° 10) 1 
42201040 84° FFp 1221 ai9 221 c4 2380, Fes 4S) Ot eo i) | 
tee pe peel gens P= Rat ee: Nema Qiiaeee lag ae 
15.418 - 82 22 4678 - 52 5 1682 31 397 5 533 4 J2me 
116 250 27 42 328 2210 34 303 51 1466 14 343 127 1 89 
Biarir al! 9 1. 664 6 42 -17339 2 4 - - - 
.. ee: e. S ene. iP ges py ae = <2 a 
a ne Ca a ne Oe fe i ok) 
wig! Me EY deer ONT pg. EU fern eee ar 
120 684-15 ©3280. 25758 3 104518 68) 6 91th eth 
80 380 7 23 - 646 - 49 23 480 1 4° Al 2 = 
4 45 - _ - 26 f=), Olam: 19 - 10 - - - 


809 3 94 38 
472 310 6860 =" Vea 


Se 


1050 2 45 14 
13 179 138 
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IN HOSPITAL DISPENSARIES—Concluded 


Dispensaries (by qualified physicians), and does not record the number of cases 
Jamaica Panama Preston Tela Truxillo 


Division Division Division Railroad Railroad Semi-Totals 
nS pre cermermrecreenranss ares ws ad 
Non- ° Non- Non- Non- Non- Non- 
Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. 
T's Ovo. On ele) tO. Tee tO ets (aR Shict LOR Te oO. FL MOC. Ome aacOz tT. Onl. oO. Total 


104 1354 85 194 43 260 12 148 110 650 461076 177 1001 171 701 195 786 68 373 1472 12751 705 6421 21349 


BO 332 12 23. 4 227 13 174 12) 102 11 462 95 241 131 586 39 125 13 261 202 2215. 236 3350 6003 
Sees et ke OL B82 -~ 3 47 - 15 $2 145 - - 5:46 _ 46 103 612 761 


fect 2) OT 86> Gee ol 4 8 245 152 --. 63 370 811 178 524 2° 39 14 17 558 2498 220 1033 4309 
13 241 11 8 8 49 9 58 31 549 18 384 219 1024 90 639 58 716 52 473 417 5308 201 2858 8784 
= eee ee = ate aie tT 563i 5 20 Ge Riakes avil 10 60 5 33 108 
pommone. 21) 66. 22 217) (1) 67 —- 271 1 360. 66 868 95 510 6 588 11 205 151 10168 144 1962 12425 


| 58 370 15 79 50 186 24 132 100 471 18 736 242 1140 249 775 264 883 325 488 1413 7946 822 4191 14372 


es ie POG eae | 5) = «2 12 1270 E60 32 268. | § «39. 59... 1620'- 36 250 1985 
or ee ee Oe ee eT 7 
ee tye ha a 4G Se ete En seen 1190 192 
ge A OI 2 i | a a. 
i ee ere ee nt) VIS oe 44 OS 195. 82074 BOL 
| 40 1726 43 66 1 210 - 62 368 2809 12 790 88 1096 96 506 23 899 25 93 833 15652 206 2767 19458 


Sees so, 6h IS tL 1A 627 839 1 145 28. 17510 1 4 131 2 138 327 3832 29 402 4590 
8 1463 +9 - 2 - 15 1 6 - 8 BP 46 WO eS B30. 2h Bie e0 826) 015 154." O24 


115 303 3 18 29 491 14 84 218 1327 10 412 47 285 22 103 5 182 6 29 393 5201 75 1186 6855 
30 193 561744 166 330 82 371 21 99 3 256 50 64 39 39 317 723 120 682 793 2982 510 8678 12963 


eee eee eee eee eee eee eee eee eee eee Eee eee Ea EC RS - -C 


774 11391 427 3212 519 4720 212 2155 1136 10231 251 9221 2617 13923 2199 9191 1420 8910 847 4377 11748 135431 5721 61561 214461 
chart numbers used are taken from the ‘‘International List of Causes of Sickness and Death.’’ These chart numbers are used 
out physical ailment of any kind, or who were malingering; (b) vaccinations against smallpox and typhoid; (c) medical examina- 


made upon request, with no physical examination of the individual from whom the specimen was obtained; (e) obstetrical patients 
or physical signs of disease, but who obtained medicines, surgical supplies, special foods for infants, and other similar articles. 
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Banes Chiriqui Colombia Cia. Bananera _ 
Division Land Co. Division Costa Rica 
Ce ES CS eae a Se e 
Hosp. Hosp. Hosp. Hosp. | 


Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. | 
BONES, OPERATIONS ON: 
okulk fracturecof ass, = eee nena - ~ ~ - - - 1 - 
Craniectomy, decompressive. .......... - 
Boné grait: SR ee ee ee ee D 
Practires, simple ~..) 7.04 50.5) a ea ae 6 15 20 
3 


| 
| 
| 
| 
| 
| 


— 
i) 
| eH bo bo 


Hractures, comminuted = = (aes 3). a ae - 
Eractures COM POUN Gy sen lemme k-means = 5 
Laminectoniy ? 2) tye te ee - - - 
Operations for reduction of fractures. ...... = - 1 

2 


lm] e| ol] 


Osteotomy See. .0 BOM Se ee 2 _ 

OsteectOmy:. 2 colck seg vlc ice See ee = - 

Resectionsot ells oywareus 9a a ene ~ = ~ 

Resection, Others sae, .s5) oad ene mem ~ - 1 

Trephining for cerebral abscess ......... -- - = - - - - 
1 


Ll PwoP!] w!lnw! 
| 


Others’ wks ees OE i ee ee 1 = 


CHEST, OPERATIONS ON: 
Breast abscess..in CislOnvOl re mae eee mem 
Breast, excision of... 4. .4.eak <n ee 
Breast and axilla;excision. of2.) 3 va. un ee ee 
Thoracotomy. 4") 35.0. eure aaa ee 
Others PS". 2°S"..02* vagy ite* ten. Se oo ae - i} = 


Lele 
| 
| 
| 
NIN] Oe 


LAPAROTOMY: 
Abdomen, penetrating wound of. ........ - - = - = - 
Abscess of liver, laparo-hepatotomy....... - == = = 
Abscess of liver, thoraco-hepatotomy ...... - ~ - - 
Abscess, subpbrenicyascpe. ice eek eee ee - ~ = - 
Appendectomy with local peritonitis. ...... 77 - 2 = 

1 


ell SY) 
| 
1 Oo) NS hae 


loarnlwnre! oc! 1 
| 
| 


Appendectomy with general peritonitis. ..... 4 - 
Cholecystectomy #526 5 ree oe eee 1 = 
Choleeyatotomy <2 7. sre ao en ae - ~ _ - 
Colostomy’ 2) 4. 4a Se Se. Sa 8 ae ees ee = ~ = — 
Eetopicizestation a pas) ey 2 en eer - - = - 
ENterechOm yo tetas Bees, ane ce oo ue eee - — = ~ 
Hntero-enterostOmy iro etn) eee ee ee = ~ - = 
Enterorrhaphiy, Apa. Gh. >see ee ee = 
Hxploratory ce. gun) oe ce ee eee 1 
Gastro-enterostomy >), 2 7) ce eae eee 1 
General peritonitis ™ en ae ee ~ 
Hysterectomy supravaginal........... 9 
Hysterectomy, vapinal 8% Ween. eee ee - 
Pan-hysterectomy 0). 3 ai, os BL ee Le 6 
ELystero-my,omectomy <. = aac meine anne ee - 
Hysteropexy. «062 20s 4 tyke See 6 ere ee 2 ~ rs ~ 
2 
i 
1 
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Hysteropexy with perineorrhaphy ........ 
Intestinal obstructions = fale ents ee 
Miy.omectomiy cet (iil Wa ahem rem er gree 
Ovarianecystectomly (4. sn eae ee 
Oophorectomy, complete. ............ \ 10 - = - 
Oophorectomy;spartidl= 5a. =e eee ee 

Paracentesis abdominalis ............ 5 - - - 
Partialresectioniof stomach’> 49.07) eas ae eee = - - - 
Salpingectomiy.+. couse: euct cure hee ene aee eee ily - = - 
Salpinvo-oophorectomy.. =e. see user eee 
Splenectomyscc =. ise ci: 5 eee on - - - - 
Talina’s Operation... 20 “fen. eee eee = 
Other sigte Shee 0s, cath ee. Ole, toe eC ae 1 - ~ - 


> 

| | 

b= iw) 

| | 

—_ 

Son foot! beck) 
I | 
| | 
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| 
bo 
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OBSTETRICAL: 
Abortions oo a cau ke Ramis sees eee 11 
Births; premature.” 4290) 6. .2 ee Gan eee ee 1 
Birtha, normals..c20 7 ieee ee eee - 22 
Births,‘ multiple. <2) AS oa oe apie ee ee 3 
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GICAL REPORT 


Guatemala Jamaica Panama Preston Tela Truxillo 
|| Division Division Division Division Railroad Railroad Totals Post- 


— OO OO — ee 
Hosp. Hosp. Hosp. Hosp. Hosp. Hosp. Hosp. tive 
josp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. Deaths 


™ n i a = 5 e 7 
* ~ . - a - 3 a 2 
is a = ts - = 10 a ¢ 
= = 11 = 52 29 3 5 166 85 ee 


1) NORRe 1 1 OrORF- ! 
| 
| 
ow 
| 
| 
| 
do] OR COCOOW PF] 
i oh hooky Perera 
bo 
ee ne Oe Oe oe 
| 
—_— 
fon) 


1 = 

- - - ~ - 33 4 i 
- - - - - - - - 3 - 1 
2 es = = = a es = 9 1 re 
E = * As 2 = e = 7 1 
:. = > s f 1 2 = = 12 ~ 4 
a = = = as <2 = = = 9 = = 
- - - - - ~ ~ - ~ - 10 - 1 
4 a a - . 1 - & ~ 1 - 1 
= = ES 9 = x = = os Bs a = a 


| ae sed 1 - 1 . : 5 4 6 15 (20 is 

q 2 = = = 1 J 2 e fs A = a 
ie a ag EA ahaa a ode : 

BO i ste ees aire? eece gi) Be ohne To icaias 1 
| — 2 fe a 2 _ * = 3 “ 1 2 15 a re 
CK = ae Bicere 2 ae 3 Of es ie pee Saban, 1 
i>. - a aE Stee “ave es BAe ie ate : 
| - z : a = 2 3 = 2 1 a 6 ms 1 
ee ee ra fie oer Brae 
be x Mae ‘ov, Sc 0 2A ee ne | PL SAL EN SOR oie ttl 2 
i eile See 1 v See Pa oF mee thee 2 
| 2 ae RN iat. = Zid A ata awe 2 
| Sotho athe oe eee oe Bey ave a Fenians 1 
H x = <= = pe. = = a = aR = = 2D = =s 
a= ‘i fags ee aoc ae eee oe “ 

4 2 2 a 2 zs py S 1 at an os 9 i, as 
| ae aie: te oer ata Serr Ya os 2 ree : 

q s * : * a 4 é: 1 : - 7 7 & = 
> - ee 1 a tae ee a a oy ae Pity oes 6 
=_— So ae 1 is iene ae 2 be 1 

1 2 ae Pm es 1 % 1 B 1 : ring "ee 1 
ia a aS EO ee ee hl re rae oe ee E 
} - es S a * e 3 L ¥ ee i 5, 3 fi S 
a i ee = Bes ce Se ee ene ie ie 2 
( = RS = a Se fan = 3 ee fa es 7 = -_ 
ie CK oe eure Sa AD ia Beet he Te ce . 
ia a et = = es 3S = = 2 1 2s 4 eS = 
h — a = = = = = - - - - - 2 - = 
a ht | Sh Papas 2 iO Ce ae ene 4 
:= - Pag ares Gilet Ope Tae Dae Pe es 2 
3 a % rf 3 3 2 a oleae ‘ - \ 25 ‘i ‘ 
: a Dyes Par eee 105 nS Bins oe 7 : 
| - a = & 1 _ e ui 4 3 2 2 19 e 1 
-_ - ene) Eee Bot ee Eo isat: ators phates : 
—_ 6 (C- eh 1 : mame ey 2 : eee 
_ «C ere Tiron a gerdtcey? Hate co Mim ise Ben hss, ai ors 1 
_ a 3 ie ee = * eS « ¥ 3 . 1 a: i 
ia z Boe Ais ere = Ss a he: ~ s 1 cs 1 
41 a : f 7 s; 6 2 1 2 1 in 33 . 1 


1 - zs * _ 23 1 2 24 = 3 a 56 3 2 
i - a Ss 2 s 2 z . 2 _ TOs = 23 Z 1 

13 L - a 25 2 13 ave 116 = 68 = 381 1 
~ “ = a = : = 4 S 1 is 9 = - 
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Banes Chiriqui Colombia Cia. Bananer 
Division Land Co. Division Costa Rica 
Hosp. Hosp. Hosp. Hos 
Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. i 
OBSTETRICAL—Concluded: | 
Births) forcepssoperations ae eee 3 - - - 2 - 6 = 
Births, abnormal presentations ......... 3 - = - 1 - ic - 
Births, versions ‘iat: . ee, eee ee eee = = = _ = _ - = 
Births, episiotomyet) 2. sae ek ee = = = = = = 2 - | 
Births, Cesarian operations ¢. 2h. 2 ce 7s 6 = - - - - 1 —% 
Repairs ofaperineuniv st een ee ee = = - 1 ~ 4 a 
Othera Vain 5 Sate eee te ae eee ee = = 1 = 7 “ + -q 
\ 
GENITOURINARY TRACT: 
@hancroid operations! =... no) ae eee 4 2 10 28 - - 1 — 
Circumn CISiO US Ret eu cae ee ee ee 12 il Ye - 16 6 Ay - : 
Curettazeuterl. 4. bo oe eae ee ole ee - - 2 - 24 - 2 = 
Cystotomy: is hae) ee ee 24 - - - 3 = 2 = 
ADpoyiohiohyarneinoainy . 5 4 bo» 3 A G0 6 Bow Go @ - - - - - - = = 
Hpididyimotomy oe... ssa te ee ee - - ~ - - — - = 
Hydrocele, single, radical cure. ......... il - 1 - 10 - 8 - 
Hydrocele, double, radical cure. ......... - - - = 1 = 3 = 
Nephrectomy ii eek ee ee ee eee eee = =: = = = = = 
Orchidectomys (a tprast oitac a) eae aeee ee = = = -' 3 - 3 
Penis, operationsion & .) ono eae os See 1 = 7 4 2 - 4 
Perinéérrhaphy.- 8%. 92 a ee eee ere = = = = 8 - - 
Perinephritic abseess® Gre ie ee ee = - = - 1 - 1 
Prostatectomy... .2¢0. 12) Aah eee ne 1 = - - - - 1 
Scrotum: operationssa ene eee ee - ~ 1 - 8 - if 
Lrachelorrhaphy sc:ahy 2 ees te ee ee - - = - - - ~ 
Vaginal puncture for pelvic cellulitis. ..... . - - = = 13 = = 
Varinalsoperationsay asus on ene 4 - - - 51 - 2 
Varicocele) radicalteurem at meet a ee en = - - _ 2 ~ - 
Urethrotomy; intermaletan. ph 2 Ree fee eee 1 - - = - _ - 
Urethrotomy external (4742 Woe. oan s eee = - - - 1 - 5 
Others yh ap ee SE ee eo a a! Bt _ - 40 7 26 - 24 
HERNIOTOMY: 
Eipipastri¢. a °c) «5 ee) Bees op cmetne eam eene = = = = 3 = - 
Femotal; a2; tsi) 5. ORepe eee eee ee = = = = 2 3 sant 
Inguinal, “single : M0 5. pak: eye 26 ~ 4 - 67 = 5 
Inguinal, double}: 2°". 20 fog) ee eee 3 - = ~ 12 = 2 
Strangulated “ye.0: 2 5) a wae ee eee 1 - = = 3 = - 
Umbilical: ec F ah 2. 22s, vo er top = = = _ 1 - - 
Ventre sco ae ei ee ee = = - - 4 - 
ADENECTOMY: s 
Axi ar yi Was OS i! Ie, alee eas eta ee ae ee 1 - = 8 = = = 
Cer vicars vy iil Ser ei es Pt 8 ee iy - 1 - 1 - - 
Femoral 22 anir esate cian) Ol eee ee — = 3 - 5 = = 
Inguinal) single: © 3° '...c. ota Se eee 2 1 18 12 53 12 4 
[eguinals doublegsh.f... 8 ee ee - - 4 - 6 - - 
AMPUTATIONS: 
Band ore ee re ee ee) eee en - - - - = = 1 
Moredriy i a’rs cme ties, 1 ae gh ake = = = = 1 - - 
Artis es Sas Sia ee a Dol a - - = = 1 = = 
AUG Wes. a, te es he Bae ke et ae eee 1 = ~ - 1 - 1 
Teg ot i eee a ee eee 3 ~ 1 - 2 - it 
Biogt. 0S Oe eel ey ee ee ee _ = - - - - 2 
Digits; multiples eet Bes ot. eee eee 15 3 4 il 7 2 13 
JOINTS, OPERATIONS ON: 
Arthrotomy <.6y Wey xis Ree | ee - - 1 = 2 Ss 
Reductionsof dislocation, oy J0.4e. 2 38: ae - 8 1 = 2 = 1 
Others. .. 2 45.0 3450 ele ee a 1 1 18 40 10 ~ 
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Guatemala 
Division 


| Hosp. 
}Osp. Disp. 
2, a 
L1 - 
2) = 
1 B 
2 a 
1 = 
| 2 = 
| 2 = 
a - 
1 = 
ne = 
- 


Jamaica 
Division 
Hosp. 
Hosp. Disp. 
- oO 
- 1 
- ik 


259 


Panama Preston Tela Truxillo 
Division Division Railroad Railroad Totals 
Hosp. Hosp. Hosp. Hosp. Hosp 
Hosp Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. 

= = 3 - 2 - 3 - 22 - 
= = = = 3 = 2 - 10 = 
= = 6 - 4 - - - 10 - 
= pe ks aS x3 = 6 = g = 
2 - Pe - 1 - 1 - 10 - 
- - = = = - 5 = 10 - 
Z ~ 2 - 2 - yy - 20 - 
= = 2 = Oe Ha ie 1 - Bi. 4 
2 1 8 = 14 6 1 88 9 
3 - 35 = 13 a o e. 83 ~ 
2 - 3 - 1 > 1 - 36 ~ 
= : e = = 7 1 = 1 

= = = = 13 = 1 = 15 ~ 
1 = 12 = = - 2 2 38 5 
= os = = Ss = a = 4 x 
te = 1 = 1 2 . = 3 - 
= = 3 2 - = _ 5 11 2 
= = 1 - 27 - 4 = Aga N4 
. = 3 - 3 - = = 18 - 
o 5 1 x { ~ = : 5 = 
1 2 = - = - - - 4 2 
1 = Z 5 3 - 1 * 22 1 
= = = = Ss ee is a 1 af 
as = a iz ae ae sie ged 13 2 
2 = 1 - 2 = 1 = 63 = 
= Ss 4 as S = ss 7; = 
= 2 2 = - 2 13 = 13 - 
3 ~ 3 ~ 2 = S = iW zs 
i - 1 - 2 - 3 19 97 94 
ae ox = & = a a = 3 = 
= = = as = = 1 = 3 #3 
4 - 27 - eR = 23 - 196 1 
2 ~ 1 = 1 = 2 E 26 = 
= 2 2 - 2 - - = 9 - 
- me = oe ae es x es 1 = 
= = a 2 = as x r 4 = 
= - ~ ~ iz, 10 - - 4 18 
_ - - ~ - 8. — - 5 8 
- - - - 8 il - ~ 16 il 
2 - 5 - 35 15 - - 124 40 
1 - 1 - - 1 - - 12 1 
1 2 = = s = 1 = ) = 
= = 1 2 - - 1 - 3 - 
= = 2s us = S ie: ae 1 a 
se 2 = as as = a 3 ~ 
2 = = = 2 = = 2 12 “ 
1 _ < = = - 2 = 5 = 
11 - 11 - 5 - ¥ 2 ae 12 
a 9 = 7 = - - 14 - 
1 - - - 3 - 1 - 1 10 
» = ~ - 4 - 4 4 40 45 
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Banes Chiriqui Colombia Cia. Bananer. 

Division Land Co. Division Costa Rica 

a ate ere See es v—_—_"3 

Hosp. Hosp. Hosp. Hosp 
Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp 


MuscLes AND TENDONS, OPERATIONS ON: 
Tenorthaphiy© os Sey eee che mies 2 - - - 2 - 4 - 
Others: (2) 0287 20h 8 ccna: roe, tea aoe eee = 
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RecTuUM, OPERATIONS ON: 
Bistula dna; ct see tok een cue Cee meess Com mmnewE: 
Hemorrhoids 2.6. sons ck ee eA oie ae Bra ae ee 
Tsehiorectal abscess, te cl ate ee nt 
Prolapsds rectih, Wa & .20sh.> 5 bai eee ee 
Others: “5st ee) a ae a, Sree eee Eee 
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MISCELLANEOUS: 

Abscesses, treatment of... . . 6 3s ss sus 52 237 
Aneurism, operation for’... <0. Rage) G eae ess 
Blood transtusions e506 ee) eee ee ee 
Carbuncles, treatment of ....+.:+.-:--:-. 
Cy ste igitepinc W aa al ote 8 Chee) as ee a ee 
Elephantiasis, treatment Of» .) 22) aan ae 
Fistuloustractsis.se..1 seca one ee eons ete 
Nails, ‘extirpation Of¢.4 8 ines aero eee 
Neoplasm, excision of, benign. . .......: 
Neoplasm, excision of, malignant......... 
Plastic operations for severe injuries. ..... . 
Plastic operations for effects of disease. . . .. . 
Plastic operations for congenital defect .... . 
Removalot foreign, body) .)-a.-ms-seucmicn- meee 
Skin wraft:. nies: merc odel si oa. seamen ane 
Snake bite, treatment Of... 2 (jucea, eee mens 
Thyroidectomy (af o0.-5. 30s. sah ee eee 
Ulcers, treatmentObs ....) seo ue eee 
Varicose veins, treatment of... . 2 = .92. 2 - 
Wounds; gunshot 4.42.7.) (2 .8s ae eee ee 
Wounds, scalds and) burns. 5 >. 5522 ene 1 
Wounds, stab 2 foes Sis ee: ates eee ee 

Wounds, others: 30. 24.04.0005 Gk .ge Mele erie eee I 
Various other minor operations ......... 

Various other major operations ......... - - 
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Ear, OPERATIONS ON: 
Abscess, incision of 5.0.0.0 sai a Gey sar et eee 
Masteid operations, «40. 2.0.8 «be eee eee 
Paracentesis of membrane tympani ....... - 
Removalvofitoreign body= nee ee 
OpHersie. Mee ea eee aa we nes Slcugst = _ 


ae | 


Oo! !w 


| 
Ipol | e& 
tot be 
| 
tt a to 


Eyer, OPERATIONS ON: 
Abscess; incision: Of.) 2. BA a ee ee = 
Cataract, extraction of 29.5). 2.262-_~ Sse ee een 
Chalazion, exeision Of 45.4) 37 ve ase 
Enuclestioneeiut.e fee ies Oacies Coa et ee 
Hordeolumiie.o ire. 2a. cai. eee eae 
Tad operations.” (406. 62 eee eee 
Pterygium, excision of: 2,6. 2 2s. reat enee: 
Pterygium, transplantation of... 2... .:- 
Removal) of foreien 0d yale. <u ee - 
Others.” ee 3 ES oe see ie eS ae er rene eee - 1 


| 


etgeaty esate al 
| 
| 


LJP eae Ni Sie ee Yoel ie 


So ota th leon 


= 


PROS hsb ects loot 
bo 
on 


Th 

i) 

bo 
wnlre!l | 


Nose AND THROAT, OPERATIONS ON: 
Adéno=tonsillectoniy: see) 1 ae ece oe ae 12 
Peritonsillar abscess, incision of. ........ os 
Removalof) poly pit-<) Ge eat oh Os ee 3 


| 
| 
| 
Ee | 
| 
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CAL REPORT—Continued 


Guatemala Jamaica Panama Preston Tela Truxillo 


Division Division Division Division Railroad Railroad Totals oer 
Hosp. Hosp. Hosp. Hosp. Hosp. Hosp. Hosp. hve. 
| Hosp. Disp. Hosp. | Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. Deaths 
13 . © = 1 = S - 1 . =e s 23 : 1 
2 = = = 2 = 2 s = - = = 4 = - 
1 - - = _ - 3 - 3 - - - 23 - 
3 > - 4 2 = 10 - 6 ~ 5 - 58 4 1 
3 < = . 2 <i Powe 8). ~ - 4 - 13 2 a 
= = a Es aa ae ae Bs = Ls = = 1 i =. 
1 z ~ 5 < - 2 - : - 2 ~ 18 - 1 
56 105 - 102 22 12 63 323 134 219 207 404 872 2,185 3) 
a 3 = = = a = = =a we = a2 1 a 
== = = As = = = Fe = a = = 3 = ee 
4 13 - 3 7 - 6 11 3 34 10 1 65 440 - 
1 = 2 * = 4 5 - ‘— ~ 1 4 29 45 
= = = = = = = a = = a a 1 Z = 
4 “ . . = - - ~ Saree - - i ee 2 
2 = = 36 - - 2 = 2 4 = 8 14 60 ~ 
6 = z: S = 4 2 ~ 8 - 7 5 32 5 ~ 
: a 2 A - = = ~ 1 = 1 _ 6 1 - 
7 a - 4 = 5 1 - = - 1 1 9 1 “ 
a = £ = z. es a = bax FF, 1 oe 1 = i 
= = ie - = = Ph, S a = ca = 1 ze = 
2 2 A 6 2 2 1 7 8 8 2 7 291.) 86 = 
1 = = 8 = 7 : - 1 “ 69 = 75 8 ~ 
2 = = = - - ~ - ~ 1 1 13 5 - 
3 - - 3 ~ - - ~ 7 - ee ms 5 3 ~ 
110 207 - 44 - » 24 126 % eit0Se a eee 144 557 2,719 ~ 
a = As - 2 » = 1 = = = 8 9 - 
a 18 z . “ . 1 = Pt 2) 31 = 89 49 1 
2 6 er a IT — - Sh. 50 Si nag OO me. 16 59-257 Z 
no 23 Shee i = ¥ = = Vers 1 2 45 97 < 
9 58 -. 169 19 Bi meese |.1,526 62" 1885 91451) 124. 1,055 4,163 2 
1 3 - 7 39 ©. 20 - 96 65 105) 239 6872 877 = 
as of fe = * = it as = oes a 1 6 = 
- ~- - i ~ = - - 10 1 2 7 18 - 
2 - ¢- - ~ - - - - - 2 - tf - - 
~ - = = = 4 _ “ 8 = 1 & 10 1 2 
~ - - 8 - 1 = 1 ses - 2 4 84 2 
te. (Ot : = = 2 “ 2 2 = 1 ws nly Ga ~ 
= = x = EP, jx = =) a = ss eS 1 ae = 
- - _ = ~ _ 1 - 1 - - 4 2 4 = 
1 2 . : = s . : 6 - 1 6 8 8 - 
- ~ - . _ s 2 ~ 4 - z = 11 - = 
1 2 = 2 _ = é = 1 > 1 2 5 9 - 
- - ~ ~ s 1 = = 5 - 2 1 z 5 - 
- - - = 2 = ~ - -: - - - 5 ~ ~ 
- : = = 1 . _ es 12 = _ 1 14 1 . 
- 2 ae ie e 2 Bb) whe 26 108 1 - 38 264 - 
_ 5 - - - - - - 18 - 6 10 28 16 - 
6 . = = . - 34 - 17 - 1 ~ 75 1 - 
- - - - 3 = - - - _ a 1 10 2 - 
1 z = : 2 . = - “s * z, 5 1 
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CONSOLIDATED SURG] 


Banes Chiriqui Colombia Cia. Bananera 
Division Land Co. Division Costa Rica ~ 
SS a aga Ba ie = a arn a se ——— 
Hosp. Hosp. Hosp. Hosp. | 
Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. 
NOSE AND THROAT, OPERATIONS ON—Concluded: 
Sinus: operations aeeecue- ie ee eee 2 _ - - - - - 2 
Thyroidectomy i ...-5 ne hae ee 1 - - - - - - - 
Tonsillectomy: 2...) eomeet oe eee 45 - 4 - 15 - 18 - 
Tracheotomy vice". cae) eu eee 24 - - - - - - = 
Others .ks6 |, cats eit asct cM eee ee 2 - - - - - 4 2 
SUB=TOTAUS > ve dee oe A eee 685 1,513 1,114 2,300 896 774 707 2,457 
Injéections,“intravenous’ op ee ee ee 188 240 146 369 1,815 502 2,035 1,135 @ 
Tooth extractions... sen ee ee eee 28 174 11 106 72 410 43 34 8 
Vaccinations: © 257 02-k o)e ee eee eee — 5,080 - 502 - - 176 1,081 @ 
TOPALS xscais Gee ee a & ban ee eC CEE 901 7,007 Pal Sy Parle 2,783 1,686 2,961 4,707 } 


* Note.—Including 782 intravenous injections which were not recorded in the table entitled ‘‘Record of Hospitals.” 
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SAL REPORT—Concluded 


Guatemala Jamaica Panama Preston Tela Truxillo 
Division Division Division Division Railroad Railroad Totals eRe 
Hosp. Hosp. Hosp. Hosp. Hosp. Hosp. Hosp. Bye” 
Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. Deaths 
= Ps = = = & = = a i - = 9 ) 5 
= = = = = = = = = x es ss 1 = _ 
8 - 5 - 3 - 29 - 9 - 4 - 140 - - 
4 = - - - - - - - ~ - - 6 - - 
~ - - - - - it 1 2 8 1 - 10 let - 
461 465 5 432 182 46 950 2,128 999 969 926 818 6,925 11,902 53 
802* 134 - - 68 949 451 7 754 337 476 422 6,785 4,095 - 
96 qo - 86 16 81 44 83 54 19 42 89 406 1,157 - 
- - - 1,570 1 69 - - - ay) = 345 177 8,684 - 
i359 674 5 2,088 267 1,145 1,445 2,218 1,807 1,362 1,444 1,674 14,243 25,838 53 
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Bioop EXAMINATIONS: 
Total examinations . . 
Leucocyte enumera- 
tions 
Differential leucocyte 
counts 
Erythrocyte 
MErAtlOUS ee eee 
Hemoglobin estima- 
tions 
Malaria: 
(a) Estivo-autum- 
nalu verona 
(b)aertian vee 
(@) GE, a6 5 
(d) Mixed _infec- 
TIONS ee 


OO) 16) Uw eS mee 


o, (ae te ce, Ute eee 


a a ve) fal ey) 


Filaria 
Sugar 
Widal tests 
Other examinations . 


a hiey ar] em enter © 


URINE EXAMINATIONS: 
Total examinations . . 
Albumin 
Castated-ausn- ete comee 


SUGaT wine seeue 
Hemoglobin. .... 
Gonococcti.e. ee eee 
B. tuberculosis ... 
Other examinations . 


SputumM EXAMINATIONS: 
Total examinations . . 
B. tuberculosis ... 


Blood Sete ee oF 
Other examinations . 


Stoot EXAMINATIONS: 
Total examinations . . 
Uneinariak 2. 
Trichuris 
Ascaris 
Oxyuris vermicularis. 
Strongyloides sterco- 
Tali yy seek ak ee 
Tenia saginata 
Tenia solium .... 
Other tape-worms. . 
Entameba histolytica. 
Other entamebae . . 
Balantidium coli 
Flagellates, intestinal. 


AR i ee, te Ye IC 


ae ey ee ia A 


Other examinations . 


MISCELLANEOUS SMEARS: 


Total examinations . . 
EVONr ote onan lie hee 


Banes 
Division 

Hosp. 

Hosp. Disp. 
Total Pos. Total Pos. 
2200 — 5715 = 
259 ~ 30 = 
70 - 9 - 
12 - 17 = 
189 - 68 = 
1511 — 5581 - 
— 122 — 259 
= 6 - iB 
i 1 a fe 
1 Bd - _ 
85 38 5 it 
is - 5 = 
1869 — 849 = 
- 467 — ~ 108 
— 187 - 17 
— 366 — 92 
— 129 - 21 
- 6 - 14 
Bi) aes) = = 
6 6 = = 
76 - 12 - 
=, 8 = = 
ne 4 = = 
nA! — 869 - 
- 76 —- 125 
—- 147 — 267 
= 74 —- 161 
- 1 - Al 
- Wee - 36 
- 9 = 5 
= it a = 
a 2 ae es 
- 5 - 4 
- 3 - 2 
a 76 es = 
- 13 - 9 
- ie - 9 
fe 3 a rs 
29 - 38 = 
2 A 1 ~ 


Chiriqui 
Land Co. 


Hosp. 


Hosp. 
———— 
Total Pos. 


2315 
116 


HCl a 


b— 
co 
ite) 
J 


iw) 


Disp. 
Fy ee 
Total Pos. 


6945 


ho 
om 
wo 


Te Mend nal Mae nt ee i ==) 


Colombia 
Division 

Hosp. 

Hosp. Disp. 
Total Pos. Total Pos. 
9881 — 809 = 
301 - 34 - 
187 = 34 - 
70 - 15 - 
4578 — a9 = 
4622 —- 9353 = 
—- 677 ~ 20 
— 200 - 6 
- 17 - 1 
fe ve = = 
28 - 1 = 
49 13 10 2 
46 - 23 = 
4637 — 1327 = 
— 1889 — 242 
— 1418 — 122 
— 2131 — 542 
— 1348 — 269 
- 8 ~ 51 
pe 3 =o Go 
= 4 - 10 
- ik _ 1 
120 76 57 43 
350 —- 104 - 
- 53 —- 31 
= 9335 = 99 
- 23 - 4 
9 1 - = 
2386 — 1117 = 
— 1359 eke 
- 810 —- 192 
—- 300 - 61 
—- 198 - 63 
= il - 2 
- 5 - 6 
— 845 — 486 
- 160 —- 127 
- 9 = 4 
—- 646 — 347 
- 113 — 54 
- 115 oe 54 
231 —- 277 - 


| 
CONSOLIDATED 


Cia. Bananera 
Costa Rica ! 
H a 
Hosp. Disp. | 
See 
Total Pos. Total Pos. 
7212 — 10154 - 
350. - 9-92 
120 - 40 - 
114 - 54 - 
2846 - 566 
3600 — 9374 - 
— 638 - 1111 
~ 4 - 40 
- - - 3 
18 18 2 1 
5 2 2 - 
81 14 1 - 
78 8 23 - 
3616 - 708 
— 2442 = 
— 1892 = 
— 3392 - 
= arn! - 
— 133 = 
a 48 ok 
= 6 a 
=a 1 = 
- 149 = 
821 - 58 
= 73 aes 
- 801 ~ 
aa 47 mn 
od 1 = 
2809 -— 497 
- 1119 = 
— 674 - 
— 526 = 
-— 124 - 
cies 1 on 
2 5 = 
- 115 = 
- 212 - 
oe 1 ese 
= 24H = 
#3133 
~ 1% = 
- 946 = 
Fo eos 
24 5 4 
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LABORATORY REPORT 
Guatemala Jamaica Panama Preston Tela Truxillo 
Division Division Division Division Railroad Railroad 
nn aterm caeetennrnoresnerng | AA LALA OT, a a 
Hosp. Hosp. Hosp. Hosp. Hosp. Hosp. 
Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. 
4305 — 6606 - 19 — 2860 — 1652 — 1133 — 2679 — 2197 — 5578 — 9629 -— 6746 — 4847 - 
412 - 2 - 1 - il - 1387 - 67 —- 247 - 19 -— 420 - 175 - 300 - 658 ~ 
410 - 3 - 2 - 10 - 41 - 22 - 66 - 6 —- 227 = Ol - 295 - 65 - 
335 - 3 - - - 6 ~ 13 = 2) - 27 - 7 - yy - 10 - 84 - dil ~ 
346 - 3 - 2 eee I - 686 - 43 - 180 - 48 —- 307 — 345 - 152 - 42 - 
| 2494 — 6595 - 14 — 2822 —- 763 — 977 — 2123 — 7117 — 4465 — 9005 — 5913 — 4671 - 
- 616 — 641 - 5S — 257 —- 191 — 272 - 118 — 831 — 863 — 637 — 1640 — 984 
— 292 — 749 = 2 - 82 - 5 - 14 ies - 64 - 191 —- 215 — 204 - 147 
= 27 - 66 - - - 29 - 4 - 10 ~ - - 2 - 34 - 20 - dil - 2 
- 141 - 145 - - - - _ i - 2 - - - - 22 el, - 109 - 56 
= sy = pe, — = = = = = “=, = = = = = Bi = a = D/ 1 = = 
94 - - - - - - - - - ~ ~ ~ - ~ - 8 - 8 - - - ~ - 
105 15 - = - - - - 6 - - - aie) ell - eee rls 20 ~ = = - - 
109 - - = - - - - 6 - 13 - - - - 2 = 15 3 - _ - - 
4660 — 223 = Uf —- 446 — 1210 — 4654 — 2157 — 6560 — 4562 — 1295 — 4262 - 670 - 
— 1185 —- dl - 3 - 55 1210 658 454 109 -— 270 - 80 — 1142 — 138 — 2680 - $22 
— 846 - 25 - - - 4 1210 632 454 134 — 139 - 40 — 761 -— 74 — 988 - 82 
— 1482 - “71 _ - - 21 1210 1196 454 391 — 189 = $3 — 728 - 171 — 3636 - 576 
il OL - 1 - - - —et2tOe Cl 454 2626 — 85 - 6 — 187 - 33 — 6558 - 70 
- 29 - 22 = - - 659 26521 6 6 == 2d - 7 - if - 10 - - - 3 
- 655 = 1 ~ = — - pom oe il il - _ ~ - - 11 = 1 - 38 - = 
- - - = - = 1 if - = - = ~ - - ~ - 19 - 10 - - ~ = 
= = = = de oe = = 3 es hy es = mks Bes = = 4 = =e ~ es ea) =, 
195 60 - - - Pera 16 Say loa: owe et i538 5 - ~ - 29 - 3 - 734 - 79 
554 - 44 - 3 - 5 - 68 - 12 - 80 - 20 —- 422 - 78 - 711 =5 21 - 
- 99 - 3 - - - - 68 9 12 2 =, - Be - 61 - 16 - 117 - 9 
- - - = = - - - = = = — = 1 - = ~ if ~ 1 - - - = 
= - - - = 1 - - - - - - ee etl - 2, ~ - aa - - ~ - - 
12 6 - - - - - - - - ~ - - - = ~ ~ ~ ~ ~ - - = - 
| 4668 — 235 - 1 - 80 —- 668 — 197 — 598 - 151 — 3930 — 1467 — 4143 — 198 - 
— 1486 - 67 - = - Ame 568 1248 197 50 - 46 - 6 — 1864 — 287 — 2183 - 650 
- 812 - 48 - - - —- 568 236 197 98 - 85 - 42 — 1839 - 760 — 2148 - 84 
- 806 - 48 - - - Heeepos. eere lot. seo =. Sey) - 1 — 1674 - 643 - 1033 - 45 
- 7 - - - = - - 6568 3 197 5 - 2 - - - - - - - 9 - 1 
- 141 - 9 — _ - =e U0. LOLOL 8 - 25 = 7 — 225 - 7 - = = - 
- 3 _ 2 = = = - 668 - 197 - - 4 - - = hip* = 2 - 1 - ~ 
= 4 = = - - = - 6568 — 197 = - - - - - - - - - 5 = - 
- - - 1 - - - —- 568 - 197 - - - ~ - - 5 - 2, - a - 4 
- 141 - it - - - - 11 a 2 - - 12 ~ - —- 175 - 66 - 61 - 1 
- 418 - _ - - - - 6568 - 197 - ~ 6 - - — 332 - 96 - - - - 
- 5 - 4 - = - - 568 - 197 - - - a = - 15 - if - a - - 
- 109 = 14 - - = —- 6568 ie ahi ye = = 9 - - — 232 - 88 - 49 - 1 
- 1388 ~ 9 - 1 - A. 568" 712) 197 3 - 22 - 3 - 150 - 39 — 258 - 8 
- 435 - 29 ~ ~ - - 6568 20 197 5 - 35 - 4 - 650 - 16 — 253 - 7 
- 71 ~ 1 ~ - - - - - - = Bik Be 2 2 - 470 - 159 - 197 - 5 
400 - 80 = = - 1 - a2 - 88 - 74 - 36 —- 269 - 303 =~ gal 274 
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MIscELLANEOUS SMEARS 
—Concluded 
TEHrOatetces tees eae 


INGS@> Gh ok cteoe ee tee 


Genital source (gono- 
COCCUS) sen cmeie nets 

Cutaneous ulcer. 

Other smears... . 


EXAMINATION FOR 
SYPHILIS: 
Total examinations . . 
Complement fix. test 
(blood meee 
Flocculation test 
OOU)) ike eaeare 


Pe ee ee Jae 


CULTURES: 
Total examinations. . 


Hlurdtiromyjointewcss 
Spinaletuidiew mee 
Pleural fluid. .... 
eNOS t semen cues trae 
Other sources... . 
Autopsy sources. 


MISCELLANEOUS: 

Total examinations . . 
Autopsies performed. 
Embalmings. ... . 
Surgical tissues re- 

ported 
Reports of progress on 

special problems. . 
Number of x-ray 

examinations .. . 
Other examinations 


Notr.—The examinations made during malaria blood surveys, and positive findings, are included in the section entitled 


UNITED FRUIT COMPANY 


Banes 
Division 
i Hosp. 
Hosp. Disp. 
Total Pos. . Total 

5 2 6 
eee iE 
18 7 29 
1 = = 
3 = = 
174 - 182 
174 DO LoL 
a) «et 
14 - 1 
14 5 - 
= = 1 
10 - = 
4 = = 
6 = os 
119 - 


Pos. 


Chiriqui Colombia 
Land Co. Division 

Hosp. ee Hosp. 

Hosp. Disp. Hosp. Disp. 
—_—___A-—__. —_—_——* FT 
Total Pos. Total Pos. Total Pos. Total Pos. 
- = 4 2 il 9 io. 9 
1 - ~ - 5 3 if 5 
1 - = 17 1 8 = 
= 23 1 = 1 a = = 
15 LOM 25S) el 24: 102 46 216 95 
4 ~ - = 23 2 8 4 
= = 3) - 40 9 9 i 
432 - 416 — 2465 — 1332 - 
- - - - 1200 409 6538 £170 
A195 ISLE S400 14855512076 462 ee Goce fo 
8 1 15 2, 20 o 25 3 
5 1 1 1 38 3 1 = 
8 - 1 139 - 20 - 
6 = = - 56 11 # 2 
= = = = 33 24 2 2 
i = eee oe a oe eee 
in =a 2) 59 
Mi i = of iL 1 = a 
- = = = O74 = Os 
- ~ el 1 12 7 3 3 
9 - 2 - 114 - 20 - 
4 = a = hs = = é 
a {on = 1 
= = 2 = he Ag Sy te 
101 35 - 596 - 198 = 
5 = = - 95 24 19 1 


‘“‘Blood Examinations,’’ under ‘‘Hosp. Disp.,’’ as they were not reported separately by all Divisions. 


CONSOLIDATED 
Cia. Bananera 
Costa Rica 
Hosp 
Hosp. Disp. 
Total Pos. Total Pos. 
16: To °C an 
8 1 9 - 
263 138 124 55m 
178 43 33 6 
2776 - 664 - 
1098 345 215 67m 
1647 724 443 163 
yA 9 6 om 
4° 3. a 
219 - 12 - 
76 11 2 - 
51 19 3 2 
4 3 = = 
57 5 1 = 
: = x * 
3 1 = = 
10 - 5. = 
15 8 1 ~ 
1 1 - - 
33, 
17 - = 
520 = = 
16 3 


LABORATORY REPORT—Concluded 


Guatemala 


Division 


Hosp. 


Hosp. 
Disp. 


Hosp. 


Jamaica 
Division 


Hosp. 
Disp. 


JS Op 
Total Pos. Total Pos. Total Pos. Total Pos. 


12 


13 


— 


RSerepwsl t | oo 


ee 


ee |e Pet dt i ol 


IP feoceth ALe BIST all salle ale Baths Xerten 


27 


w 


1 OUNe Rmeh ele mie Cate d 


a De alee ie rece ai Metis lh allie al 


[arch star ess ee eee) oe ea | 


eR Sa ice aia eat \ 


MEDICAL DEPARTMENT 


Panama Preston 
Division Division 
—— ee WA, 

Hosp. Hosp. 


Hosp. Disp. Hosp. Disp. 


Total Pos. Total Pos. Total Pos. Total Pos. 


ieee 66a. 7S oy eS 
eS) by en as ee 
OPO aess ol 3h a 8 
Digaal eel Ghee Mages ce 
ae en oT oa 
See 09 Se 304 S10 


78 44 308 195 296 110 150 34 


Oe ee 
ie MS? iete 3G i pi Noes 
= ae ee 
= = a = 3 = os oy 

(epee, Re Tuer se a 
a eee ee 
4 (Sa & i2 eee ST alka, ee 

RY 92 =) 5O0- (Sek aghe en Si on 

169 B65 oY ote P= gh Byes 


Tela 
Railroad 


Hosp. 
Disp. 


Hosp. 


632 
3 


362 


Total Pos. Total Pos. 


240 


Pont Ve OE Ts) 


Truxillo 


Hosp. 


a? a SS 
Total Pos. Total Pos. 


=pal\) AT Pe ah Ay ae aisey Ce) 


Pie eth 


138 


Smee I ae Te Ua 


Railroad 
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Hosp. 
Disp. 


oe US ech 
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MEDICAL AND SURGICAL Cases TREATED 


Totals 
No. of 
Treatments 


4,311 
3,434 
1,023 
2,876 


11,644 


Per Cent 
Rejected 


14.49 
8.53 
9.52 


11.43 


Per Cent 
Rejected 


201 
1.35 
04 


.89 


New Bos- 


York Orleans ton 


Medical Cases Surgical Cases 
No. of Cases 0. 0 No. of Cases No. of No. o 
Emp. Non-Emp. Treatments Emp. Non-Emp. Treatments Cases 
New York . 124 — 292 781 10 4,019 915 
New Orleans. . . : 795° 15 LTT 633 12 2,263 1,455 
Recion ee Wharf . 189 _ 281 369 _ 742 558 
Revere Refinery. 1,602 = 546 1,565 _ 2,330 3,167 
TOTALS ~. erect OY LS 2,290 3,348 22 9 354 6,095 
PuysicaL EXAMINATION OF PROSPECTIVE EMPLOYEES 

Total No. Total No. 

Examined Rejected 

- New York. . ay 103 
New Orleans. 598 51 
Boston . 231 22 

TOTALS . . 1,540 176 
PuysicAL EXAMINATION OF MEMBERS OF CREWS 
Total No. Total No. 

j Examined Rejected 
New York. 13 ,766 70 
New Orleans. 13 ,328 180 
Boston . 2,767 15 

TOTALS. . 29 ,861 265 

PuysicaL Causes FOR REJECTION OF MEMBERS OF CREWS 
New New Bos- New 
York Orleans’ ton 

Malaria, clinical. . . se 1 = Hydrocele . . . - 
Syphilis, primary . — 13 = Other non-venereal diseases of 
Syphilis, secondary . . . “ 1 _ the male genital organs. . 3 
Syphilis, period not specified . 9 — oe Scabies. ; - 
Soft chancre . . 4 20 2 Impetigo contagiosa . : - 
Gonococcal infection, "except Other diseases of the skin and 

that of the eye . mor. LOG 3 adnexa. ... 3 
Epilepsy. . . 1 - 1 Diseases of the bones or or- 
Diseases of the ‘eye. or its gans of locomotion . 1 

ET eee ies aa 4 — _ Old age 1 
Chronic diseases of the heart. 1 _ ihre by cutting or piereing 
Diseases of the veins. . . 5 _ ; instruments . . 1 
Diseases of the lymphatic External violence . : - 

system. . - + _ No disease; malingering . 2 
Diseases of ‘the teeth and — 

moms 3 <-. : : + = =: TOTALS . 70 
aL nth cgiah ae a 25 27 7 


= 1 
») = 
a a 
1 x 
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VACCINATIONS 
New York. 
New Orleans. 
Boston . 
FUMIGATION 


Steamships periocaiad Roush gues 
Holds only . ; 
Superstructure only . 

Forward quarters . 

Aft quarters 

Separate rooms . 


25 
618 
30 
New Ne 
York Orleans 
45 63 
D) ik 
3 ae 
3 6 
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EXPLANATORY NOTES 


Referring to the names of certain Divisions which do not include the name of 
the country where located, the following explanation is given: Banes and Preston 
Divisions are located in Cuba; the Tela Railroad Company and the Truxillo 
Railroad Company in Honduras; and the Chiriqui Land Company in Panama. 
The Cortes Development Company, whose medical activities are briefly enumer- 
ated on page 15, is located in Honduras. 

The Medical Department in the Jamaica Division functions somewhat differ- 
ently from those in the other Divisions. In Jamaica, employees and their 
dependents who are seriously ill receive treatments in hospitals operated by the 
Government. Hence, the medical attention furnished by the Company consists 
mainly of “‘first-aid’’ measures and dispensary service to persons suffering from 
minor ailments and injuries: although a relatively small number of serious cases 
among employees are hospitalized in a ward of a few beds reserved by the Com- 
pany in one of the local hospitals, where they receive professional care from the 
Company’s medical staff. For the reasons mentioned above, the Jamaica Divi- 
sion records very low morbidity and mortality rates for employees—in conse- 
quence, the Division is not included in tables showing morbidity, mortality and 
fatality rates, disease incidence, and other vital statistics; and in some tables the 
disease incidence in that Division is not shown separately, although included in 
the tables. 

Hospital Dispensaries are clinics in charge of physicians, where ambulatory 
cases are given medical and surgical attention. In most instances they are in the 
Hospital or immediately adjoining it; but some of them are situated in outlying 
parts of the plantations where a large number of people are congregated. 

Freld Dispensaries are in charge of Dispensers, who are located in more or less 
isolated sections of the plantations. They treat minor ailments or injuries of 
ambulatory patients, and render first-aid treatment to more serious cases until 
they can be transported to the Hospital. 

The term ‘‘Employees” includes all persons appearing on our payrolls, including 
laborers and others employed on a part-time or hourly basis. 

The term “Non-Employees” includes all persons formerly indicated by the 
classifications “Members of Families of Employees” and “‘Other Non-Employees”’ 
—1.e., all persons not included in the term “‘Employees.”’ 

The chart numbers referred to in some of the tables are taken from the ‘‘Inter- 
national List of the Causes of Sickness and Death.” These chart numbers are 
used universally by public-health and city and state health departments and 
organizations. 
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A list of abbreviations as used in the tables in Section VI—with their meanings 

is given herewith: 

M.—Male 

F.—Female 

T.—White persons born in temperate zones 

O.—AIl persons other than ‘‘white persons born in temperate zones” 

Emp.—Employee 

Non-Emp.—Non-Employee 

Pass.—Passenger 

Pos.—Positive 

N. Y.—New York 

N. O.—New Orleans 

It will be noted that dependents are separated into two groups—(1) White 

persons born in temperate zones, and (2) “Others.”’ The latter group includes 
all individuals, zrrespective of color or race, except white people with nativity in 
temperate zones. This method affords an opportunity to determine the effects of 
climatic conditions on white people born in temperate zones and residing in a 
tropical climate. The term ‘‘Others” has no racial significance; and that classifi- 
cation includes children born in the tropics. whose parents are considered as 
‘““‘White persons born in temperate zones.”’ 


SPECIAL COMMENT 


The author of each paper is afforded an opportunity to give free expression to 
his own ideas on the subject of the article, and it is understood that he is solely 
responsible for the opinions expressed and the statements made therein. 
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